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(57)Abstract: 



PROBLEM TO BE SOLVED: To effectively take a measure for 
static electricity caused by formation of wiring for a short circuit in 
manufacturing an element substrate apparatus, and to reliably carry 
out cutting. 

SOLUTION: A reticle (950) having one light transmittance in a 
position opposite to a hole (880) for cutting formed in an interlayer 
dielectric (41 to 43) on the wiring for the short circuit (3b), and 
another light transmittance lower than above light transmittance in 
a position which is not opposite to the hole for the cutting is used 
for the cutting of the wiring for the short circuit. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more thin film transistors connected to two or more pixel electrodes and these two or 
more pixel electrodes, The process which forms wiring for a short circuit which is the manufacture 
approach of component substrate equipment of manufacturing component substrate equipment equipped 
with wiring connected to said two or more thin film transistors, and connects between said wiring since 
these two or more pixel electrodes are driven. The process which forms an interlayer insulation film on 
said wiring for a short circuit, and the process which forms the hole for cutting to said interlayer 
insulation film on said wiring for a short circuit. The process which applies a resist on said interlayer 
insulation film and said wiring for a short circuit after forming said hole for cutting. While having other 
light transmittance lower than said light transmittance of 1 in the location which has the light 
transmittance of 1 in the location which counters said hole for cutting, and does not counter this hole 
for cutting The process which exposes said resist using the reticle which comes to form the light- 
shielding film of a predetermined pattern in the field except the location which counters said hole for 
cutting, The manufacture approach of the component substrate equipment characterized by including 
the process which cuts said wiring for a short circuit after removal of said resist using said hole for 
cutting. 

[Claim 2] Said wiring is the manufacture approach of the component substrate equipment according to 
claim 1 characterized by including the scanning line. 

[Claim 3] Said wiring is the manufacture approach of the component substrate equipment according to 
claim 1 or 2 characterized by including the data line. 

[Claim 4] Said wiring is the manufacture approach of the component substrate equipment according to 
claim 2 or 3 characterized by including the signal wiring which supplies the signal for driving at least one 
side of the data-line drive circuit connected to the scanning-line drive circuit connected to said 
scanning line, or said data line. 

[Claim 5] The component substrate equipment concerned is what is formed by dividing this mother 
substrate along with a cutting plane line while two or more formation is carried out on a mother 
substrate. The process which forms wiring for the short circuit between substrate equipment electrically 
connected with said wiring for a short circuit along with said cutting plane line on said mother substrate. 
The manufacture approach of component substrate equipment given in claim 1 characterized by 
including further the process which divides said wiring for the short circuit between substrate equipment 
between the component substrate equipment concerned by carrying out fragmentation which met said 
cutting plane line thru/or any 1 term of 4. 

[Claim 6] The manufacture approach of component substrate equipment given in claim 1 characterized 
by including further the process which forms storage capacitance on said interlayer insulation film in 
front of the process which forms said hole for cutting after the process which forms said interlayer 
insulation film, and the process which forms other interlayer insulation films on this storage capacitance 
thru/or any 1 term of 5. 

[Claim 7] said reticle — setting — said — others — the manufacture approach of component substrate 
equipment given in claim 1 characterized by forming the thin film in the part which has light 
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transmittance thru/or any 1 term of 6. 

[Claim 8] Said thin film is the manufacture approach of the component substrate equipment according 

to claim 7 characterized by being formed on said light-shielding film on said reticle. 

[Claim 9] Said some of thin films [ at least ] are the manufacture approaches of the component 

substrate equipment according to claim 7 or 8 characterized by having the same refractive index as said 

reticle. 

[Claim 10] Said some of thin films [ at least ] are the manufacture approaches of component substrate 
equipment given in claim 7 characterized by having the laminated structure constituted with two or more 
ingredients which are different from each other thru/or any 1 term of 9. 

[Claim 11] It is the manufacture approach of component substrate equipment given in claim 1 which 
replace with said pixel electrode, have a stripe-like electrode, and it comes to carry out direct 
continuation of said wiring to said stripe-like electrode, and is characterized by coming to have the drive 
circuit section containing other thin film transistors for connecting with said wiring and driving said 
stripe-like electrode further thru/or any 1 term of 10. 

[Claim 12] The manufacture approach of the electro-optic device characterized by including the process 
which manufactures the component substrate equipment concerned by the manufacture approach of the 
component substrate equipment a publication in claim 1 thru/or any 1 term of 1 1 , the process which 
carries out phase adhesion of the opposite substrate so that this component substrate equipment may 
be countered, and the process which encloses electrooptic material between said component substrate 
equipment and said opposite substrate. 

[Claim 13] While being the reticle used in a semi-conductor process and having the light transmittance 
of 1 in the part of at least 1 other parts — setting — other larger light transmittance than said light 
transmittance of 1 — having — said ~ others — the reticle characterized by forming the light-shielding 
film of a predetermined pattern in a part of part [ at least ], and not forming said light-shielding film in 
said a part of part [ at least ] of 1 . 

[Claim 14] The reticle according to claim 13 characterized by forming the thin film in the part which has 
permeability besides the above. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the manufacture approach of 
component substrate equipments, such as active-matrix substrate equipment, that two or more circuit 
elements, wiring, etc. are formed on it, and the manufacture approach of the electro-optic device using 
this component substrate equipment, and the technical field of the reticle used for a general semi- 
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conductor process at a list. 
[0002] 

[Background of the Invention] The thin film transistor connected to each of the pixel electrode arranged 
in the shape of a matrix, and this electrode (suitably below Thin Film Transistor;) it is called "TFT." 
While having the data line formed in parallel with the scanning line and the direction of a train (again 
limping gait) which were connected to this each of TFT and established in parallel with the direction of a 
line (or train) The electro-optic device in which the so-called active-matrix drive is possible is known by 
performing a drive according [ the drive by the scanning-line drive circuit ] to a data-line drive circuit to 
said data line to said scanning line, respectively. Wiring of the above-mentioned scanning line or the data 
line etc. which connects between other circuit elements or these circuit elements, such as above- 
mentioned TFT in such an electro-optic device, applies a semi-conductor process, and is formed. 
[0003] By the way, insulating ingredients, such as glass, may be used for such an electro-optic device 
and the substrate in which it divides, for example, the circuit element of others, such as above- 
mentioned TFT, etc. is carried in liquid crystal equipment etc. On the other hand, as the above- 
mentioned semi-conductor process, a sputtering process, a dry etching process, etc. can be considered, 
for example. Since it will set at a sputtering process and "electrification" particle will collide and deposit 
on an "insulating" substrate from these things, for example, static electricity may be accumulated in this 
substrate. Thus, if static electricity is accumulated, possibility of carrying out the electrostatic discharge 
of the circuit element of others, such as the fault which considered this as the reason, for example, 
above-mentioned TFT etc., will become high. 

[0004] So, in the former, forming wiring for a short circuit which makes the process which forms said 
scanning line or said data line serve a double purpose, and is electrically connected to each scanning 
line or the data line is performed. If this wiring for a short circuit is formed, since the charge and static 
electricity which were accumulated in the front face of an insulating substrate will be diffused in a 
substrate periphery side through this wiring for a short circuit, it is lost that a suddenly superfluous 
current flows of them to the circuit element of others, such as TFT, etc. through the scanning line or 
the data line, and they can prevent electrostatic discharges, such as this circuit element, beforehand. 
[0005] Wiring for a short circuit mentioned above however, before completion of the production process 
of an electro-optic device Since it is necessary to cut in order to carry out normal actuation of the 
electro-optic device concerned, an applicant for this patent The intermediate process was made to 
serve a double purpose, the hole for cutting was formed after wiring for a short circuit, the 
predetermined location of wiring for a short circuit was cut through these holes for cutting, and the 
approach of performing separation with wiring for a short circuit, the scanning line, or the data line is 
proposed (refer to JP,8-14667.B). 

[0006] Moreover, the applicant for this patent has proposed applying the technique coping with static 
electricity like abbreviation also to a data-line drive circuit, a scanning-line drive circuit, etc. which were 
mentioned above by forming and cutting wiring for a short circuit (refer to JP,1 1-95257,B). 
[0007] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in formation and 
cutting of above-mentioned wiring for a short circuit. That is, the inclination to take the structure 
laminated in the direction of a vertical to the substrate has various circuit elements, wiring, etc. which 
constitute this electro-optic device in order to meet a general request called highly-minute-izing and 
detailed-izing, and achievement of a high numerical aperture of an electro-optic device in recent years 
through various interlayer insulation films etc., consequently, so to speak, "upper-layers-ization" of 
these various circuit elements, the wiring, etc. is carried out. That is, compared with old, the "height" of 
an electro-optic device is large. And if such upper-layers-ization progresses, the trouble in formation 
and cutting of wiring for a short circuit mentioned above that a cutting process cannot carry out with 
the sufficient result will arise. 

[0008] For example, formation of wiring for a short circuit by the combination with a scanning-line 
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formation process must be performed on the assumption that the various interlayer insulation films of 
the production process of an electro-optic device with which "upper-layers-ization" of this cutting was 
carried out since, as for cutting of wiring for a short circuit, the thing of the process concerned 
comparatively performed in the latter part was assumed by being comparatively carried out to the first 
rank. If it considers carrying out this cutting using the photolithography method further here, while 
forming the above-mentioned hole for cutting to the various interlayer insulation films upper-layers-ized 
first Although it will etch after applying a resist to the pars basilaris ossis occipitalis of this hole, the 
interlayer insulation film of the maximum upper layer, etc. and carrying out exposure and development 
Since the depth becomes large, it becomes impossible as mentioned above, to carry out effectively 
exposure to the resist which exists in the pars basilaris ossis occipitalis of this hole, if said hole for 
cutting is formed in the upper-layers-ized interlayer insulation film. Therefore, the resist in the pars 
basilaris ossis occipitalis of this hole will remain, consequently the fault that wiring for a short circuit 
cannot fully be cut produces it. 

[0009] In order to cope with this, enlarging light exposure to a resist is also considered. That is, it 
enables it to fully expose the resist in this pars basilaris ossis occipitalis by enlarging light exposure, so 
that light may fully reach even the pars basilaris ossis occipitalis of the hole for cutting. However, by 
such technique, for the resist which exists on an interlayer insulation film etc., it becomes the light 
exposure over which it passed, and problems, such as halation, may arise. "Halation" means that the 
exposed light carries out reflection etc. in the direction of [ besides an assumption ] on front faces, 
such as for example, a metal layer, here. If such halation arises, a result which the problem of it 
becoming impossible to perform control. of the opening dimension of a slot etc. correctly newly produces 
will be brought by originally exposing even the part which should be exposed and which does not come 
out. 

[0010] This invention is made in view of the above-mentioned trouble, and it makes it a technical 
problem to provide with a reticle the manufacture approach of component substrate equipment that the 
cutting can be carried out certainly, the manufacture approach of an electro-optic device, and a list 
while it is possible to implement effectively the cure against static electricity by forming wiring for a 
short circuit. 
[0011] 

[Means for Solving the Problem] In order that the manufacture approach of the component substrate 
equipment of this invention may solve the above-mentioned technical problem, two or more pixel 
electrodes, It is the manufacture approach of component substrate equipment of manufacturing 
component substrate equipment equipped with two or more thin film transistors connected to each of 
two or more of these pixel electrodes, and wiring connected to said two or more thin film transistors 
since these two or more pixel electrodes were driven. The process which forms wiring for a short circuit 
which connects between said wiring, and the process which forms an interlayer insulation film on said 
wiring for a short circuit, The process which forms the hole for cutting to said interlayer insulation film 
on said wiring for a short circuit, The process which applies a resist on said interlayer insulation film and 
said wiring for a short circuit after forming said hole for cutting, While having other light transmittance 
lower than said light transmittance of 1 in the location which has the light transmittance of 1 in the 
location which counters said hole for cutting, and does not counter this hole for cutting The process 
which exposes said resist, and the process which cuts said wiring for a short circuit after removal of 
said resist using said hole for cutting are included using the reticle which comes to form the thin film of 
a predetermined pattern in the field except the location which counters said hole for cutting. 
[0012] According to the manufacture approach of the component substrate equipment of this invention, 
first, since a pixel electrode is driven, wiring for a short circuit which connects between wiring 
connected to the thin film transistor connected to this is formed. The scanning line or the data line 
specifically [ wiring ] corresponds here. Even if static electricity may occur, by existence of this wiring 
for a short circuit, in subsequent manufacture processes this static electricity It becomes possible to 
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diffuse this through wiring and this wiring for a short circuit. Or since the potential difference will hardly 
be produced again between the gate and the source which were connected with mutual [ in a thin film 
transistor ] too hastily, and a drain even if it carries out potential fluctuation according to generating of 
static electricity at wiring for a short circuit, For example, the circuit element on the substrate which 
begins an above-mentioned thin film transistor, in addition is formed if needed becomes possible 
[ preventing beforehand ] about carrying out an electrostatic discharge. 

[0013] Next, an interlayer insulation film is formed on this wiring for a short circuit. With this interlayer 
insulation film, for example, the semi-conductor layer which constitutes a thin film transistor, The 
scanning line containing the gate electrode which similarly constitutes a thin film transistor, the data line 
connected to this thin film transistor, Or while becoming possible not to produce a short circuit between 
[, such as an electrode which constitutes the storage capacitance connected to this thin film transistor 
/ various / in which the laminating also of any is carried out and they are formed on a substrate ] 
components It becomes possible to, carry out "upper-layers-ization" of the various components 
mentioned above in the direction of a vertical so to speak to a substrate side. That is, according to this 
invention, it becomes possible to correspond to detailed-izing and highly minute-ization of an electro- 
optic device. 

[0014] And next, on said wiring for a short circuit, and after forming the hole for cutting to the interlayer 
insulation film described now, a resist is applied on said interlayer insulation film and said wiring for a 
short circuit. It cannot be overemphasized that spreading of the resist to the wiring top for a short 
circuit is performed here using said hole for cutting. Therefore, spreading of the resist concerning this 
invention will be performed to each field which has a difference in the height direction like a pars 
basilaris ossis occipitalis of hole for cutting, i.e., wiring for short circuit, and interlayer insulation film top. 
Since upper-layers-izing is especially possible in this invention as mentioned above, generally, the depth 
of the hole for cutting is large, therefore it is assumed that the above "each field which has a difference 
in the height direction" serves as each field which kept considerable extent distance. 
[0015] Especially, in the location which counters the hole for cutting in this invention, it has the light 
transmittance of 1, and said resist is exposed here using the reticle which has other light transmittance 
lower than said light transmittance of 1 in the location which does not counter this hole for cutting. That 
is, if such a reticle is used, even if it uses the one exposure light source used as the same 
reinforcement, the light exposure in the location which does not exist this hole will become small greatly 
[ the light exposure in the location which exists the hole for cutting ] (if it is why. since exposure light 
penetrates the part which has other light transmittance lower than the light transmittance of 1). (if it is 
why, since exposure light penetrates the part which has the light transmittance of 1) Therefore, while 
raising possibility that sufficient exposure will be performed, to the pars basilaris ossis occipitalis of the 
hole for cutting, i.e., the resist on wiring for a short circuit, according to this invention, to the resist 
which exists on an interlayer insulation film, excessive exposure is not performed but it becomes 
possible to reduce possibility of generating [ halation ]. Therefore, according to this invention, the resist 
in the pars basilaris ossis occipitalis of the hole for cutting can be removed certainly, consequently 
cutting of wiring for a short circuit can also be carried out certainly. 

[0016] And it comes to form the light-shielding film of a predetermined pattern in the reticle concerning 
this invention again in the field except the location which counters said hole for cutting. This means that 
advance of exposure light is interrupted nearly completely by existence of this light-shielding film, and if 
it says from another viewpoint, i.e.. the viewpoint of the part where this light-shielding film exists, and 
the part not existing, otherwise, it will not be that the reticle concerning this invention means that the 
usual patterning may be carried out. In other words, generally by the part by which the light-shielding 
film of a predetermined pattern exists, the gestalt which has light transmittance still lower than light 
transmittance besides the above will be assumed. 

[0017] In short, according to this invention, wiring for a short circuit is received. The exposure in the 
usual patterning while powerful exposure is performed and the residual of the resist in the pars basilaris 
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ossis occipitalis of the hole for cutting can be reduced, i.e., exposure light interrupted by the light- 
shielding film. In the exposure light which penetrates the part which a light-shielding film does not exist 
and has other light transmittance, by stopping the latter light exposure moderately, antihalation etc. can 
be realized, consequently highly precise patterning can be performed. 

[0018] In addition, the concrete value of the light transmittance of 1 mentioned above and other light 
transmittance may change suitably according to concrete situations, such as engine performance of 
steppers exposed in addition to this using the reticle concerned, such as a property of the resist which 
the thickness of the above-mentioned interlayer insulation film is how much, or the difference of the 
height of the pars basilaris ossis occipitalis of the hole for cutting and the interlayer insulation film top 
concerned is how much, or is applied, and a property of the exposure light source. 
[0019] However, if a difference is among such light transmittance somewhat, it will become possible to 
decrease light exposure relatively to the resist which exists on an interlayer insulation film, making light 
exposure increase relatively to the resist of the pars basilaris ossis occipitalis of the hole for cutting. 
[0020] In one mode of the component substrate equipment of this invention, said wiring contains the 
scanning line. 

[0021] According to this mode, since wiring contains the scanning line, that wiring for a short circuit 
connects electrically will contain this scanning line at least. Therefore, according to this mode, it 
becomes possible to prevent beforehand about a thin film transistor carrying out the electrostatic 
discharge of the scanning line with static electricity which led. 

[0022] In other modes of the component substrate equipment of this invention, said wiring contains the 
data line. 

[0023] According to this mode, since wiring contains the data line, that wiring for a short circuit 
connects electrically will contain this data line at least. Therefore, according to this mode, it becomes 
possible to prevent beforehand about a thin film transistor carrying out the electrostatic discharge of 
the data line with static electricity which led. 

[0024] such voice in which said wiring contains the scanning line or the data line — if it is like, 
especially said wiring is in addition good to make it include the signal wiring which supplies the signal for 
driving at least one side of the data-line drive circuit connected to the scanning-line drive circuit 
connected to said scanning line, or said data line. 

[0025] According to such a configuration, the signal wiring which supplies the signal for driving the 
scanning-line drive circuit or data-line drive circuit which generally contains the circuit element of a thin 
film transistor and others, such as a CMOS mold, for example will be electrically connected by wiring for 
a short circuit. Therefore, according to this mode, also in this scanning-line drive circuit, this data-line 
drive circuit, etc., possibility of generating faults, such as an electrostatic discharge, can be reduced and 
more reliable component substrate equipment can be manufactured. 

[0026] In other modes of the manufacture approach of the component substrate equipment of this 
invention The component substrate equipment concerned is what is formed by dividing this mother 
substrate along with a cutting plane line while two or more formation is carried out on a mother 
substrate. The process which forms wiring for the short circuit between substrate equipment electrically 
connected with said wiring for a short circuit along with said cutting plane line on said mother substrate, 
and the process which divides said wiring for the short circuit between substrate equipment between 
the component substrate equipment concerned by carrying out fragmentation which met said cutting 
plane line are included further. 

[0027] According to this mode, wiring for the short circuit between substrate equipment to which the 
component substrate equipment concerned was electrically connected with said wiring for a short 
circuit where two or more formation is carried out is formed on a mother substrate. For this reason, 
while each component substrate equipment will be short-circuited on a mother substrate, respectively, 
static electricity generated on the substrate results to wiring for the short circuit between substrate 
equipment through wiring or wiring for a short circuit of the scanning line, the data line, signal wiring, etc.. 
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and it is made for this static electricity to be diffused to the periphery of a substrate. Therefore, 
according to this mode, it will increase also to ^^^^ and a possibility of producing an electrostatic 
discharge will be reduced in the various circuit elements which constitute this equipment. 
[0028] And in this mode, when it has implementation of the fragmentation which met the cutting plane 
line and fragmentation between the component substrate equipment concerned of said wiring for the 
short circuit between substrate equipment is realized, each component substrate equipment is formed. 
Therefore, the actuation in each electro-optic device manufactured after that is not blocked by wiring 
for the short circuit between substrate equipment. 

[0029] In other modes of the manufacture approach of the component substrate equipment of this 
invention, the process which forms storage capacitance on said interlayer insulation film in front of the 
process which forms said hole for cutting, and the process which forms other interlayer insulation films 
on this storage capacitance are further included after the process which forms said interlayer insulation 
film. 

[0030] According to this mode, since others, storage capacitance, and other interlayer insulation films 
are separately formed on wiring for a short circuit, the depth of the hole for cutting will become larger. 
[ interlayer insulation film / said ] Therefore, while it is possible to perform sufficient exposure to the 
resist on wiring for a short circuit according to this mode, it becomes possible to enjoy more notably the 
effectiveness concerning this invention of not performing excessive exposure, to the resist which exists 
on other interlayer insulation films. 

[0031] The thin film is formed in the part which has light transmittance besides the above in said reticle 
in other modes of the manufacture approach of the component substrate equipment of this invention. 
[0032] this voice — if it depends like, it has light absorption nature or a thin film with light reflex nature 
can set to a reticle, for example — said — others — since it is formed in the part (namely, location 
which does not counter the hole for cutting) which has light transmittance, it becomes possible to 
manufacture comparatively easily the part which has other tight transmittance lower than said light 
transmittance of 1 thru/or to make it appear. 

[0033] In addition, as the quality of the material of a thin film, it is possible to, hit ITO (Indium Tin Oxide), 
SiNx (silicon nitride), etc. for example. 

[0034] In especially the mode that forms a thin film in the part which has other transniission, said thin 
film is good to make it formed on said light-shielding film on said reticle. 

[0035] It is not necessary to consider special about formation of a thin film (for example [ that is, ], a 
light-shielding film formation location is avoided and a thin film is formed), and, according to this 
configuration, it becomes possible to manufacture the reticle concerning this invention easily. 
[0036] In addition, it is also possible to adopt the configuration which forms a thin film on a reticle and 
forms a light-shielding film on it. 

[0037] It is good to make it said some of especially thin films [ at least ] have the same refractive index 
as said reticle with the mode which forms a thin film in an above-mentioned reticle, or the configuration 
which forms a thin film on a light-shielding film. 

[0038] According to such a configuration, when a thin film has the same refractive index as a reticle, 
what takes an optical path different, for example of the light which penetrates each of the part which 
has the light transmittance of 1, and the part which has other light transmittance is lost. That is, by the 
thin film concerned and the reticle body, the same optical path will be taken and light will advance, 
therefore, a thing [ a thing ] exposure is carried out to the part besides a request — there is nothing — 
precision — it becomes possible to manufacture component substrate equipment highly. 
[0039] In addition, as an ingredient which satisfies the requirements for this configuration, Si02 grade 
can be mentioned, for example. 

[0040] Moreover, in this configuration, "some thin films [ at least ]" means at least the part on the 
whole surface of the thin film formed in the part which has light transmittance besides the above. That 
is, in the field of 1 in the part which more specifically has other light transmittance, it is possible to 



assume the gestalt of ** in which a thin film with the same refractive index is formed in. and the thin 
film which is not so is formed in other fields. Anyway, even if it is such a gestalt etc.. there is no change 
in being within the limits of this invention. 

[0041] Furthermore, both the refractive indexes of a reticle and a thin film of the "same refractive 
index" said to this invention are completely the same, and also it says that both refractive indexes are 
the same to extent used as the practical hindrance of the process at which the light reflex resulting 
from the difference of both refractive indexes exposes the resist in the manufacture approach 
concerned, and the extent is determined as it depending on the specification and manufacture 
conditions of a manufacturing installation. And what is necessary is just to define this same extent 
individually concretely according to experimental, experiential, theoretical, or the manufacturing 
installation and manufacture conditions actually used by simulation. 

[0042] Moreover, it is good to make it said some of thin films [ at least ] have the laminated structure 
constituted with two or more ingredients which are different from each other with the mode which forms 
a thin film in an above-mentioned reticle, the configuration which forms a thin film on a light-shielding 
film, or especially a configuration these some of whose thin films [ at least ] have the same refractive 
index as a reticle. 

[0043] According to such a configuration, by having the laminated structure constituted with two or 
more ingredients with which a thin film is different from each other, it becomes possible to set up the 
light transmittance on a reticle more finely, and ** to operation of an exact exposure process. For 
example, if the case where the monolayer structure which is not a laminated structure is taken is 
assumed in an above-mentioned laminated structure and other parts in the part of 1 of this thin film, 
according to this configuration the weakest exposure by the part concerned of 1 carries out — having - 
- being concerned — others — it becomes possible to consider as ** to which exposure middle by the 
part is performed and strongest exposure by the part which has said light transmittance of 1. i.e., the 
part in which the thin film is not formed, is performed. Of course, also when making a thin film into the 
laminated structure of three or more layers, naturally it is contained within the limits of this invention. 
[0044] In addition, "a part of [ at least" ] meaning concerning this configuration is the same as that of 

[0045] Moreover, the part which has other light transmittance consists of the same as that of the part 

which has the light transmittance of 1 , or different film, and may be formed thickly. 

[0046] It replaces with said pixel electrode and has a stripe-like electrode, and it comes to carry out 

direct continuation of said wiring to said stripe-like electrode, it is connected to said wiring, and it 

comes to have the drive circuit section containing other thin film transistors for driving said stripe-like 

electrode in other modes of the manufacture approach of the substrate equipment of this invention 

further. 

[0047] According to this mode, it becomes possible to prevent that electrostatic discharge for example, 
about other thin film transistors contained in the drive circuit section for driving a stripe-like electrode 
in the component substrate equipment in which the so-called passive matrix drive is possible. 
[0048] The manufacture approach of the electrooptic material of this invention includes the process 
which manufactures the component substrate equipment concerned by the manufacture approach 
(however, various modes are included.) of the component substrate equipment mentioned above, the 
process which carries out phase adhesion of the opposite substrate so that this component substrate 
equipment may be countered, and the process which enclose electrooptic material between said 
component substrate equipment and said opposite substrate in order to solve the above-mentioned 
technical problem. 

[0049] According to the manufacture approach of the electrooptic material of this invention, the proper 
electro-optic device which does not contain the thin film transistor which carried out the electrostatic 
discharge can be manufactured. 

[0050] In order that the reticle of this invention may solve the above-mentioned technical problem. 
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while being the reticle used in a semi-conductor process and having the light transmittance of 1 in the 
part of at least 1 In other parts, it has other larger light transmittance than said light transmittance of 1 . 
the light-shielding film of a predetermined pattern is formed in a part of part [ at least ] besides the 
above, and said light-shielding film is not formed in said a part of part [ at least ] of 1. 
[0051] According to the reticle of this invention, in the manufacture approach of the component 
substrate equipment of this invention, or the manufacture approach of the electro-optic device of this 
invention, it becomes possible to use suitably a passage clear also from having mentioned above. 
[0052] In addition, it can be considered the "semi-conductor process" said to this invention bearing for 
example, a photolithography technique in mind. 

[0053] The thin film is formed in the part which has permeability besides the above in one mode of the 
reticle of this invention. 

[0054] It becomes possible to manufacture comparatively easily the part which has other light 

transmittance with it, for example according to this mode thru/or to make it appear. [ lower than said 

light transmittance of 1 since the thin film which has light absorption nature or has light reflex nature is 

formed in the part which has the light transmittance besides the above in a reticle ] 

[0055] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0056] 

[Embodiment of the Invention] Below, it explains, referring to drawing about the gestalt of operation of 

this invention. 

[0057] (The whole active-matrix substrate configuration) First, as a gestalt of operation of the 
component substrate equipment of this invention, the active-matrix substrate for liquid crystal 
equipments is mentioned as an example, and it explains, referring to drawing 4 from drawing 1 . It is the 
block diagram showing typically the configuration of the drive circuit built-in active-matrix substrate 
with which drawing 1 is used for a liquid crystal display panel here. Moreover, drawing 2 It is the top view 
showing the contact hole formed to an interlayer insulation film in order to aim at electric connection 
with the terminals 800 and 801 shown in drawing 1 , the opening part formed to an interlayer insulation 
film so that it may correspond to 802 — and these terminals 800 and 801. and wiring for a short circuit 
indicated to be 802 — to drawing 1 . Drawing 3 is the block diagram showing the detailed configuration 
of the static protection circuits 150 and 151 shown in drawing 1 , and drawing 4 is the top view showing 
the detail of the arrangement mode of the signal wiring 72 and 73 shown in drawing 1 . and the wiring 91 
for the 1st short circuit explained in full detail behind. 

[0058] As shown in drawing 1 , pixel electrode 9a is constituted from a drive circuit built-in active- 
matrix substrate AM used for the liquid crystal display panel of this operation gestalt by two or more 
scanning-line 3a which crosses mutually on the TFT array substrate 10 constituted, for example with 
insulating ingredients, such as glass called a quartz, and two or more data-line 6a in the shape of a 
matrix. Scanning-line 3a and data-line 6a correspond here at an example of "wiring" said to this 
invention. Scanning-line 3a consists of doped silicon film, and data-line 6a consists of metal membranes, 
such as aluminum film, or alloy film. Moreover, image display field 10a is prescribed that the whole field 
in which pixel electrode 9a is formed in the shape of a matrix is also. 

[0059] The data-line drive circuit 101 which supplies a picture signal to each of two or more data-line 
6a is constituted by the outside field (circumference part) of image display field 10a on the TFT array 
substrate 10. Moreover, the scanning-line drive circuit 104 which supplies the scan signal for pixel 
selection to each scanning-line 3a is constituted by each of the both ends of scanning-line 3a. 
[0060] Six picture signal lines video corresponding to each picture signals VID1-VID6 developed by 
sample hold circuit S/H which equips the data-line drive circuit 101 with TFT as an analog switch which 
operates based on the signal outputted from the X side shift register circuit and the X side shift register 
circuit, for example, six phases, etc. are constituted. In this operation gestalt, the aforementioned X side 
shift register circuit consists of four phases, through a terminal, start signal DX. clock signal CLX1- 
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CLX4 and reversal clock signal CLX1 bar [ of those ] - CLX4 bar is supplied to the X side shift register 
circuit, and the data-line drive circuit 101 drives the dataHine drive circuit 101 with these signals from 
the exterior. Therefore, based on the signal outputted from the aforementioned X side shift register 
circuit, each TFT operates, the picture signals VID1-VID6 supplied through the picture signal line video 
are incorporated to dataHine 6a to predetermined timing, and sample hold circuit S/H can supply each 
pixel electrode 9a. 

[0061] On the other hand, start signal DY, a clock signal CLY, and its reversal clock signal CLY bar are 
supplied to the scanning-line drive circuit 104 from the exterior through a terminal, and the scanning- 
line drive circuit 104 drives with these signals. 

[0062] In addition, although a gestalt with which the scanning-line drive circuit 104 is established in the 
left in drawing and the method of the right, and two and one data-line drive circuit 101 are established in 
the method of drawing Nakashita is shown in drawing 1 If it becomes, the scanning-line drive circuit 104 
will be good as a gestalt in which the scan signal delay supplied to scanning-line 3a does not pose a 
problem and which is prepared only in the left in drawing, or one side of the method of the right, and 
Moreover, it cannot be overemphasized that it is good also as a gestalt which arranges the data-line 
drive circuit 101 on both sides along the side of image display field 10a. 

[0063] many terminals 800, 801 , and 802 which consist of electric conduction film, such as metal 
membranes, such as aluminum film by which constant supplies VDDX, VSSX, and VDDY, VSSY, a 
modulation picture signal (picture signals VID1-VID6), various driving signals, etc. are inputted into the 
side part of the side which the data-line drive circuit 101 consists of among the side parts of the TFT 
array substrate 1 0 in the active-matrix substrate AM of this operation gestalt, metal silicide film, or ITO 
film, ... is constituted. 

[0064] these terminals 800, 801, and 802 — while being formed on the 2nd below-mentioned interlayer 
insulation film 42 with which ... was formed on the TFT array substrate 10. it is formed in the form 
exposed outside by opening partial 43a too prepared in the 3rd below-mentioned interlayer insulation 
film 43. such terminals 800, 801, and 802 — connection with the active-matrix substrate AM and 
external terminal concerning this operation gestalt is attained by using i.e., a pad. And the 1 st - the 
wiring 91-93 for the 3rd short circuit which are mentioned later Since it is formed in scanning-line 3a 
and coincidence as a lower layer of the 1st interlayer insulation film 41, The bottom sheet film 94 of a 
terminal and terminals 800, 801, and 802 which are some of the Ists - wiring 91-93 for the 3rd short 
circuit ... Electric connection is made by the contact hole 89 formed in the 1st and 2nd interlayer 
insulation films 41 and 42 mentioned later as shown in drawing 2 . ' 

[0065] moreover, drawing 1 — return and these terminals 800, 801, and 802 — the aluminum film for 
driving the scanning-line drive circuit 104 and the data-line drive circuit 101 from ... etc. — low — two 
or more signal wiring 72 and 73 which consists of metal membrane metallurgy group silicide film [ **** ] 
is taken about, respectively. In addition to above-mentioned scanning-line 3a and data-line 6a, signal 
wiring 72 and 73 corresponds to an example of "wiring" said to this invention here. 
[0066] The static protection circuits 150 and 151 are formed in the location in the middle of this signal 
wiring 72 and 73. Although various circuits can be used here as static protection circuits 150 and 151, 
protective resistance 66, and the P channel mold TFT67 and the N channel mold TFT68 by which the 
push pull array was carried out are used, and diode consists of what is shown, for example in drawing 3 
between each positive supply VDD and negative supply VSS. With this operation gestalt, connecting the 
wiring 91 for the 1st short circuit to signal wiring 72 (or 73) especially here Are between a terminal 800 
(801 or 80i2) and protective resistance 66, and by this static electricity which entered from a terminal 
800 (801 or 802) or the 1st wiring 91 for a short circuit Unless it passes through protective resistance 
66 and the electrostatic-protection circuit 150 (or 151), the data-line drive circuit 101 and the 
scanning-line drive circuit 104 are not arrived at. By considering as such a configuration, static 
electricity is certainly absorbed by the electrostatic-protection circuit 150 (or 151), and can protect 
certainly the data-line drive circuit 101 and the scanning-line drive circuit 104. 
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[0067] In addition, the counterelectrode potential LCCOM as which the opposite substrate which is not 
shown in drawing 1 in return, and the active-matrix substrate AM and drawing 1 is inputted from the 
outside is supplied to the opposite substrate by vertical flow material (about an opposite substrate and 
flow material, it is drawing 1 2 and referring to drawing 13 ). 

[0068] Especially, in this operation gestalt, as shown in drawing 1 , the 1st - the wiring 91-93 for the 3rd 
short circuit are formed in the position here, respectively. Here, it connects electrically [ the wiring 91 
for the 1st short circuit ] to all the signal wiring 72 and 73, and the wiring 92 for the 2nd short circuit is 
electrically connected to all scanning-line 3a, and the wiring 93 for the 3rd short circuit is electrically 
connected to all data-line 6a. In this operation gestalt, about all, these [ 1st ] - the wiring 91-93 for the 
3rd short circuit make it serve a double purpose, the process which forms scanning-line 3a and the gate 
electrode of TFT30, and coincidence, i.e., this process, and are formed (it explains in full detail by the 
next manufacture approach.). Moreover, the ingredient is constituted as a thing containing for example, 
the polish recon film etc. 

[0069] However, it has composition which is described below in this operation gestalt about the wiring 
91 and 93 for the 1st and 3rd short circuits among the above. Namely, the wiring 91 and 93 for these 1st 
and 3rd short circuits By carrying out now and being formed in ****** poor **** at scanning-line 3a 
etc. and coincidence The wiring 91 for the 1st short circuit is not existing in the same layer as signal 
wiring 72 and 73 on the TFT array substrate 10. The wiring 93 for the 3rd short circuit Similarly it will 
not exist in the same layer as data-line 6a (see the explanation about drawing 6 referred to behind or 
the manufacture approach mentioned later). Therefore, with this operation gestalt, as shown in drawing 
4 , between the wiring 91 for the 1st short circuit, and signal wiring 72 and 73, the contact hole 403 
which penetrates the 1st and 2nd below-mentioned interlayer insulation films 41 and 42 which intervene 
between the layers concerned is formed. Moreover, although illustration is not carried out, a contact 
hole is similarly prepared about between the wiring 93 for the 3rd short circuit, and data-line 6a. By 
doing in this way, each of both electrical installation is planned in each combination. 
[0070] Moreover, since the existence will become harmful to the normal operation of equipment on the 
contrary after the production process of the active-matrix substrate AM is completed (at the time 
[ Namely, however at the latest ] of shipment), these [ 1st ] - the wiring 91-93 for the 3rd short circuit 
are cut in the suitable phase in this production process in the location which gave "x" mark to drawing 
1 . this cutting is stated also by the next manufacture approach — as — for example, the 1st, 2nd, and 
3rd interlayer insulation films 41, 42, and 43 on the above 1st - the wiring 91-93 for the 3rd short circuit 
— receiving — the hole 880 for cutting — forming — this hole 880 for cutting — using — the 1- 
etching to the 3rd wiring 91-93 for a short circuit is performed — it is realizable with the technique of 
**. And although the special feature is especially with this operation gestalt to use the reticle equipped 
with the part which has other light transmittance lower than the part and this which have the light 
transmittance of 1 at the time of cutting of wiring for a short circuit by etching using this hole 880 for 
cutting, respectively, that detailed explanation is given to yield the below-mentioned manufacture 
approach. 

[0071] Next, with reference to drawing 5 and drawing 6 , the laminated structure formed on the this pixel 
electrode 9 TFT array substrate 10 containing a, TFT. etc. is explained to the more detailed 
configuration of the above-mentioned perimeter of pixel electrode 9a, and a list in detail. Drawing 5 is a 
top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed here adjoins each other, and drawing 6 is the A- 
A'sectional view of drawing 5 . In addition, in order to make each class and each part material into the 
magnitude of extent which can be recognized on a drawing, scales are made to have differed for every 
each class and each part material of this in drawing 6 . 

[0072] In drawing 5 . on the TFT array substrate of an electro-optic device, as already stated, two or 
more transparent pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the 
shape of a matrix, and data-line 6a and scanning-line 3a are prepared respectively along the boundary of 
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pixel electrode 9a in every direction. 

[0073] Among these, although data-line 6a consists of metal membranes, such as aluminum film [ for 
example ]. or alloy film as already stated, in this operation gestalt. the signal wiring 72 and 73 mentioned 
above to this data-line 6a and coincidence will be formed in the formation process of this data-line 6a. 
[0074] Moreover, scanning-line 3a is arranged so that channel field la* shown in the slash field of the 
drawing 5 Nakamigi riser among semi-conductor layer la may be countered, and scanning-line 3a 
functions as a gate electrode. That is. TFT30 for pixel switching by which opposite arrangement of the 
main track section of scanning-line 3a was carried out as a gate electrode is formed in the crossing part 
of scanning-line 3a and data-line 6a at channel field la', respectively. 

[0075] TFT30 has LDD (Lightly Doped Drain) structure, as shown in drawing 6 . As the component 
scanning-line 3a which functions as having mentioned above as a gate electrode, for example, channel 
field lof semi-conductor layer 1a in which it becomes from polish recon film and channel is formed of 
electric field from scanning-line 3a a, — ' — Low concentration source field lb in the insulator layer 2 
containing the gate dielectric film with which scanning-line 3a and semi-conductor layer la are insulated, 
and semi-conductor layer la, and a low concentration drain field 1c list are equipped with Id of high 
concentration source fields, and high concentration drain field le. 

[0076] In the formation process of scanning-line 3a which incidentally contains the above-mentioned 
gate electrode, the 1st - the wiring 91-93 for the 3rd short circuit which were mentioned above will be 
formed in this scanning-line 3a and coincidence so that it may explain in detail by the next manufacture 
approach. 

[0077] In addition, although TFT30 has LDD structure as preferably shown in drawing 6 , it may be TFT 
of the self aryne mold which may have the offset structure which does not drive an impurity into low 
concentration source field lb and low concentration drain field 1c. drives in an impurity by high 
concentration by using as a mask the gate electrode which consists of a part of scanning-line 3a, and 
forms a high concentration source field and a high concentration drain field in self align. Moreover, 
although the gate electrode of TFT30 for pixel switching was made into the single gate structure 
arranged one piece among Id [ of high concentration source fields ], and high concentration drain field 
1 e with this operation gestalt, two or more gate electrodes may be arranged among these. Thus, if TFT 
is constituted above the dual gate or the triple gate, the leakage current of a Joint with a channel, the 
source, and a drain field can be prevented, and the current at the time of OFF can be reduced. 
[0078] On the other hand, as shown in drawing 5 and drawing 6 , storage capacitance 70 is formed by 
carrying out opposite arrangement of the junction layer 71 as a pixel potential side capacity electrode 
connected to high concentration drain field le of TFT30, and pixel electrode 9a, and a part of capacity 
line 300 as a fixed potential side capacity electrode through a dielectric film 75. According to this 
storage capacitance 70, it becomes possible to raise notably the potential maintenance property in pixel 
electrode 9a. 

[0079] The junction layer 71 consists of conductive polish recon film, and functions as a pixel potential 
side capacity electrode. However, the junction layer 71 may consist of the monolayer film or multilayers 
containing a metal or an alloy like the capacity line 300 explained in full detail behind. The junction layer 
71 has the function which carries out trunk connection of pixel electrode 9a and the high concentration 
drain field le of TFT30 through the contact holes 83 and 85 besides the function as a pixel potential 
side capacity electrode. 

[0080] This junction layer 71 achieves the function to relay connection between high concentration 
drain field le and pixel electrode 9a among semi-conductor layer la in TFT30, through the contact holes 
83 and 85 besides the function as a pixel potential side capacity electrode. 

[0081] Thus, if the junction layer 71 is used, avoiding the technical difficulty which connects between 
both with about 2000nm in one contact hole even if long, it can connect between both good 
comparatively in two or more in-series contact holes of a minor diameter, and the distance between 
layers will become possible [ raising a pixel numerical aperture ]. Moreover, etching at the time of 
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contact hole puncturing runs, and it is useful also to prevention. 

[0082] The capacity line 300 consists of electric conduction film containing a metal or an alloy, and 
functions as a fixed potential side capacity electrode. If this capacity line 300 is seen superficially, as 
shown in drawing 5 , it is formed in the formation field of scanning-line 3a in piles, the lobe projected up 
along with data-line 6a, respectively from the each place which intersects data-line 6a, and the part 
corresponding to a contact hole 85 were more specifically slightly narrow the main track section to 
which the capacity line 300 extends along with scanning-line 3a. and among drawing — it was narrow 
and has the section. Among these, a lobe contributes to increase of the formation field of storage 
capacitance 70 using the field on scanning-line 3a, and the field under data-line 6a. 

[0083] Such a capacity line 300 consists of a conductive light-shielding film which contains a refractory 
metal preferably, and has a function as a protection-from-light layer which shades TFT30 from incident 
light in a TFT [ besides the function as a fixed potential side capacity electrode of storage capacitance 
70 ]30 top. 

[0084] Moreover, it is preferably installed in the perimeter from image display field 10a by which pixel 
electrode 9a has been arranged, it connects with the constant source of potential electrically, and let 
the capacity line 300 be fixed potential. As such a constant source of potential, the constant source of 
potential of a positive supply or a negative supply supplied to the data-line drive circuit 101 is sufficient, 
and the constant potential supplied to the counterelectrode of an opposite substrate is also available. 
[0085] A dielectric film 75 consists of silicon oxide film, such as comparatively thin HTO (High 
Temperature Oxide) film of about 5-200nm of thickness, and LTO (Low Temperature Oxide) film, or a 
silicon nitride film, as shown in drawing 6 . As long as membranous dependability is fully acquired from a 
viewpoint which increases storage capacitance 70, a dielectric film 75 is so good that it is thin. 
[0086] In drawing 5 and drawing 6 , bottom light-shielding film 1 la is prepared in the TFT [ besides the 
above ]30 bottom. Patterning of the bottom light-shielding film 1 la is carried out to the shape of a grid, 
and, thereby, it has specified the opening field of each pixel. Moreover, the convention of an opening 
field is made also by data-line 6a prolonged in the lengthwise direction in drawing 5 and the capacity line 
300 prolonged in the longitudinal direction in drawing 5 carrying out a phase crossover, and forming it. 
[0087] In addition, it is good to install in the perimeter from an image display field, and to connect with 
the constant source of potential also about bottom light-shielding film 1 la, in order to avoid that the 
potential fluctuation does a bad influence to TFT30 like the case of the above-mentioned capacity line 
300. 

[0088] Moreover, the substrate insulator layer 12 is formed in the bottom of TFT30. The substrate 
insulator layer 12 has the function to prevent property change of TFT30 for pixel switching with the dry 
area at the time of surface polish of the TFT array substrate 10. the dirt which remains after washing, 
by being formed all over the TFT array substrate 10 besides the function which carries out layer 
insulation of TFT30 from bottom light-shielding film 1 la. 

[0089] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 81 and high concentration drain field 1e which lead to Id of high concentration 
source fields was punctured, respectively is formed. 

[0090] On the 1st interlayer insulation film 41, the junction layer 71 and the capacity line 300 are formed, 
and the 2nd interlayer insulation film 42 with which the contact hole 85 which leads to the contact hole 
81 and the junction layer 71 which lead to Id of high concentration source fields was punctured, 
respectively is formed on these. 

[0091] Incidentally in this operation gestalt, the 1st and 2nd interlayer insulation films 41 and 42 of the 
above are received. It adds to the contact holes 81, 83, and 85 described now. The contact hole for 
planning the contact hole 403 for planning electrical installation of the wiring 91 for the 1st short circuit 
and signal wiring 72 and 73 which were mentioned above, or electrical installation of the wiring 93 for the 
3rd short circuit and data-line 6a will be formed (it sets to drawing 6 R> 6, and is un-illustrating). 
[0092] In addition, with this operation gestalt, activation of the ion poured into the polish recon film 
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which constitutes semi-conductor layer 1 a and scanning-line 3a may be attained by performing about 
1000-degree C baking to the 1st interlayer insulation film 41. On the other hand, you may make it aim at 
relaxation of the stress produced near the interface of the capacity line 300 by not performing such 
baking to the 2nd interlayer insulation film 42. 

[0093] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to the junction layer 71 was formed is formed on 
these. 

[0094] Flattening of the front face of the 3rd interlayer insulation film 43 is carried out by CMP 
(Chemical Mechanical Polishing) processing etc., and it reduces the poor orientation of the liquid crystal 
layer 50 resulting from the level difference by the various wiring, component, etc. which exist caudad. 
However, it may replace with the 3rd interlayer insulation film 43 in this way performing flattening 
processing, or, in addition, flattening processing may be performed by trenching at least one of the TFT 
array substrate 10. the substrate insulator layer 12. the 1st interlayer insulation film 41. and the 2nd 
interlayer insulation films 42, and embedding wiring and the TFT30 grade of data-line 6a etc. 
[0095] Incidentally in addition to 403, the hole 880 for cutting for cutting the 1st - the wiring 91-93 for 
the 3rd short circuit which were mentioned above will be formed in the contact holes 81, 83. and 85 
mentioned above and a list in this operation gestalt to the 1st, 2nd. and 3rd interlayer insulation films 41. 
42. and 43 of the above, but suppose that the next manufacture approach is explained in full detail about 
this point. 

[0096] Furthermore, as shown in drawing 6 besides the above, pixel electrode 9a is prepared in the TFT 
array substrate 10, and the orientation film 16 with which predetermined orientation processing of 
rubbing processing etc. was performed is formed in the bottom. Pixel electrode 9a consists of 
transparent conductive film, such as for example. ITO film. Moreover, the orientation film 16 consists of 
organic film, such as for example, polyimide film. 

[0097] Semi-conductor layer la which constitutes TFT30 in this operation gestalt as stated above, 
scanning-line 3a containing an insulator layer 2 and this gate electrode that constitutes TFT30 and the 
junction layer 71 which constitutes storage capacitance 70, the capacity line 300. and a dielectric film 
75 — further If it is laminated on the TFT array substrate 10 and the various interlayer insulation films 
41 and 42 and 43 grades put in another way. so to speak, it is "-izing [ upper-layers]" Carried out. and 
is formed. According to the electro-optic device concerning this operation gestalt, it becomes possible 
from this to correspond to its detailed-izing and highly minute-ization. However, a distance the drawing 
Nakagami side of the 3rd interlayer insulation film 43 in which pixel electrode 9a is prepared on the other 
hand, and drawing Nakagami down [ to a layer ] in which scanning-line 3a is located will become 
comparatively large. 

[0098] Next, with reference to drawing 7 and drawing 8 . the configuration of a mother substrate 
equipped with two or more active-matrix equipments AM which were mentioned above is explained. It is 
the top view showing signs that drawing 7 carried out array formation of the active-matrix substrate 
shown at drawing 1 here at the mother substrate top, and drawing 8 is the top view expanding and 
showing the field A in the mother substrate shown at drawing 7 , 

[0099] above-mentioned the 1- prepared on the mother substrate MM in drawing 7 and drawing 8 at the 
periphery side of each active-matrix substrate AM — the wiring 99 for the short circuit between 
substrate equipment with which electric connection is made is formed along with the cutting plane line 
on this mother substrate MM between the 3rd wiring 91-93 for a short circuit (shown by the drawing 
middle point line.). It becomes possible to make a substrate periphery diffuse the charge of static 
electricity which flowed through the 1st - the wiring 91-93 for the 3rd short circuit further by existence 
of this wiring 99 for the short circuit between substrate equipment after leading signal wiring 72 and 73. 
scanning-line 3a, or data-line 6a. Moreover, with this operation gestalt, it connects mutually to a final 
process between the adjoining active-matrix substrates AM, and especially the wiring 99 for the short 
circuit between substrate equipment electrically connected with the 1st - the wiring 91-93 for the 3rd 
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short circuit is separated between the active-matrix substrates AM at the time of cutting of the mother 
substrate MM. Thus, if constituted, since the wiring 99 for the short circuit between substrate 
equipment is changed into the condition of having arranged in the condition of having distributed broadly 
and can be set, concentration of a charge is prevented and it becomes possible to enjoy still more 
certainly the effectiveness concerning this invention that the circuit element of the TFT30 grade formed 
on the substrate and others can be kept away from the risk of an electrostatic discharge. 
[0100] (The manufacture approach of a active-matrix substrate) Below, the manufacture approach of 
the active-matrix substrate AM which was mentioned above is explained with reference to drawing 9 
thru/or drawing 1 1 . It is the process sectional view where drawing 9 thru/or drawing 1 1 show the 
manufacture approach of a active-matrix substrate here. Any ******** A cross section [ in / in the left 
/ the A-A'line of drawing 5 ] (cross section containing TFT30), The cross section (terminals 800, 801, 
and 802, cross section of a terminal area in which — is formed) in the C-C'line of drawing 2 is shown in 
the cross section (cross section including the part where cutting of wiring for a short circuit shown by 
"x" mark is performed to drawing 1 ) in the B-B1ine of drawing 4 , and the method of the right at the 
central part. In addition, below, the part concerning these lefts in drawing 9 thru/or drawing 1 1 , a 
central part, and the method of the right may be called the pixel TFT section, the static electricity cure 
wiring section, and a terminal area, respectively. 

[0101] As shown in drawing 9 (A), on the front face of the transparent TFT array substrate 10 which 
consists of a glass substrate, for example, non-ant potash glass, a quartz, etc. First, direct. On the front 
face of the substrate insulator layer formed in the front face of the TFT array substrate 10 whole [ or ] 
After forming the semi-conductor film 1 which about 20nm - about 200nm of thickness becomes from 
about lOOnm polish recon film preferably with a reduced pressure CVD method etc., as shown in drawing 
9 (B) Patterning of it is carried out using a photolithography technique, and island-like semi-conductor 
layer la (active layer) is formed in the pixel TFT section side. At this time, the semi-conductor film 1 is 
completely removed by the static electricity cure wiring section and terminal area side. Formation of the 
aforementioned semi-conductor film may use the approach of recrystallizing by heat treatment and 
forming the polish recon film for 1 hour to 72 hours at the temperature of 500 degrees C - 700 degrees 
C after depositing the amorphous silicon film, after driving in and making amorphous silicon after 
performing heat treatment of 4 hours - 6 hours preferably, forming the polish recon film or depositing 
the polish recon film. In addition, in drawing 9 thru/or drawing 1 1 , in order to simplify explanation unlike 
the sectional view shown by drawing 6 , it is not illustrating about the bottom light-shielding film 1 1 and 
the substrate insulator layer 12. 

[0102] Next, as shown in drawing 9 (C), the gate oxide 2 to which thickness becomes the front face of 
semi-conductor layer la from the silicon oxide which is about 50nm - about 150nm by the oxidizing 
[ thermally ] method etc. is formed. Or after forming preferably about 5nm - about lOOnm of 30nm of 
thermal oxidation film, about lOnm - about lOOnm of 50nm of silicon oxide is preferably deposited on the 
whole surface with a CVD method etc., and gate dielectric film 2 may be formed in it by them. Moreover, 
a silicon nitride may be used in order to form gate dielectric film 2 into high pressure-proofing further. 
[0103] Next, as shown in drawing 9 (D), after forming the polish recon film 3 for forming a gate electrode 
etc. all over TFT array substrate 10, thermal diffusion of Lynn is carried out and the polish recon film 3 
is electric-conduction-ized. Or the doped silicon film which introduced Lynn into membrane formation 
and coincidence of the polish recon film 3 may be used. Next, as the polish recon film 3 is shown in 
drawing 9 (E) using a photolithography technique, patterning is carried out and scanning-line 3a which 
contains a gate electrode in the pixel TFT section side is formed. On the occasion of this patterning, it 
leaves the polish recon film by the static electricity cure wiring section and terminal area side as wiring 
3for short circuit b (it is equivalent to the 1st - the wiring 91-93 for the 3rd short circuit which were 
mentioned above.), and bottom sheet film of terminal 3c (it is equivalent to the bottom sheet film 94 of a 
terminal mentioned above.). That is, with this operation gestalt, the 1st - the wiring 91-93 for the 3rd 
short circuit will make it serve a double purpose, the process which forms scanning-line 3a containing 
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the gate electrode of TFT30, and coincidence, i.e., this process, and will be formed. 
[0104] As shown in drawing 9 (F), next, to the pixel TFT section and N channel TFT section side of a 
drive circuit They are about 0.1x1 01 3-/cm2 - about 10x1013-/cm2, using gate electrode 3a as a mask. 
The impurity ion 979 (phosphorus ion) low-concentration with a dose is driven in. Low-concentration 
source field lb and low-concentration drain field 1c are formed in the pixel TFT section side in self align 
to gate electrode 3a. Here, since it is located just under gate electrode 3a, the part into which the 
impurity ion 979 was not introduced serves as a channel field with semi-conductor layer la. Thus, since 
an impurity is introduced also into the polish recon film currently formed as gate electrode 3a, wiring 
3for short circuit b, and bottom sheet film of terminal 3c when ion implantation is performed, they will be 
electric-conduction-ized further. 

[0105] Next, as shown in drawing 10 (G), in the pixel TFT section, the resist mask 959 with the wide 
width ef face from gate electrode 3a is formed, and they are about 0.1x1 01 5-/cm2 - about 10x1015- 
/cm2 about the high-concentration impurity ion 980 (phosphorus ion). It is devoted with a dose and Id 
of high-concentration source fields and drain field 1e are formed. 

[0106] It replaces with these impurity installation processes, and without driving in a low-concentration 
impurity, from gate electrode 3a, the high-concentration impurity (phosphorus ion) in the condition of 
having formed the resist mask 959 with wide width of face may be driven in, and the source field and 
drain field of offset structure may be formed. Moreover, of course, it is good in even if it drives in a 
high-concentration impurity (phosphorus ion) and forms the source field and drain field of self aryne 
structure on gate electrode 3a. 

[0107] Moreover, they are about 0.1x1 01 5-/cm2 - about 10x101 5-/cm2, carrying out covering 
protection of said pixel section and the N channel TFT section by the resist, and using a gate electrode 
as a mask, in order to form the P channel TFT section of a circumference drive circuit, although 
illustration is omitted. By driving in boron ion with a dose, the source drain field of a P channel is formed 
in self align. In addition, a gate electrode is used as a mask like the time of formation of the N channel 
TFT section. About 0.1x101 3-/cm2 - about 10x1013-/cm2 An impurity (boron ion) low-concentration 
with a dose is introduced. A mask with the width of face wide after forming a low concentration field in 
the polish recon film from a gate electrode is formed, and they are about 0.1x1 01 5-/cm2 - about 
10x1015-/cm2 about a high-concentration impurity (boron ion). It is devoted with a dose. The source 
field and drain field of LDD structure (the Rheydt Lee doped drain structure) may be formed. Moreover, 
the high-concentration impurity (phosphorus ion) in the condition of having formed the mask with width 
efface wider than a gate electrode may be driven in without driving in a low-concentration impurity, and 
the source field and drain field of offset structure may be formed. According to these ion implantation 
processes, CMOS-ization is attained and built-in-ization of it into the same substrate of a 
circumference drive circuit is attained. 

[0108] As shown in drawing 10 (H), next, to the front-face side of gate electrode 3a, wiring 3for short 
circuit b, and bottom sheet film of terminal 3c For example, with ordinary pressure or a reduced 
pressure CVD method using TEOS (tetrapod ethyl orthochromatic silicate) gas, TEB (tetrapod ethyl 
boat rate) gas, TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. The 1st interlayer insulation film 41 
which consists of silicate glass film, such as NSG (non silicate glass). PSG (phosphorus silicate glass), 
BSG (boron silicate glass), and BPSG (boron phosphorus silicate glass), a silicon nitride film, or silicon 
oxide film is formed. The thickness is set to about 500nm - about 1500nm. 

[0109] Next, as shown in drawing 10 (I), after puncturing the contact hole 83 which reaches high 
concentration drain field 1e of TFT30 by dry etching to the 1st interlayer insulation film 41, such as 
reactive Ion etching and reactant ion beam etching, metal membranes, such as Pt, are formed by 
sputtering on this 1st interlayer insulation film 41 at about 100-500nm thickness. And the junction layer 
71 with a predetermined pattern is formed by the photolithography and etching. Then, the dielectric film 
75 which consists of TaOx film etc. is formed on the junction layer 71 by a plasma-CVD method etc. 
Like the case of an insulator layer 2, this dielectric film 75 may constitute monolayer or multilayers 
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either, and can be formed with various kinds of well-known techniques used for generally forming TFT 
gate dielectric film. And since storage capacitance 70 becomes large so that a dielectric film 75 is made 
thin, it is advantageous, if it forms after all so that it may become the very thin insulator layer of 50nm 
or less of thickness on condition that defects, such as a film tear, do not arise. Then, metal membranes, 
such as aluminum, are formed by sputtering on a dielectric film 75 at about about 100-500nm thickness. 
And the capacity line 300 with a predetermined pattern is formed by the photolithography and etching. 
Thereby, storage capacitance 70 is completed with this capacity line 300, the above-mentioned junction 
layer 71. and a dielectric film 75. In addition, in case patterning of the above-mentioned junction layer 71 
and the above-mentioned capacity line 300 is carried out in the static electricity cure wiring section and 
a terminal area at this time so that it may have a predetermined pattern by the photolithography and 
etching, it is removed from the 1st interlayer insulation film 41. 

[0110] Next, as shown in drawing 10 (J), the 2nd interlayer insulation film 42 which consists of silicate 
glass film, such as NSG. PSG. BSG. and BPSG. a silicon nitride film, silicon oxide film, etc. is formed with 
the ordinary pressure or the reduced pressure CVD method using TEOS gas etc. on the 1 st interlayer 
insulation film 41 and the above-mentioned capacity line 300. The thickness may be about about 500- 
1500nm. Then, by the part [ corresponding to Id of source fields ], and terminal area side, contact holes 
81 and 89 are formed in the part corresponding to bottom sheet film of terminal 3c among the 1st 
interlayer insulation film 41 at the pixel TFT section side using a photolithography technique, 
respectively among the 1st and 2nd interlayer insulation films 41 and 42. Then, since a source electrode 
is constituted, the aluminum film is formed in the front-face side of the 2nd interlayer insulation film 42 
by a spatter etc. The metal silicide film metallurgy group alloy film other than metal membranes, such as 
aluminum, may be used. Then, using a photolithography technique, patterning of the aluminum film is 
carried out and a source electrode is formed as a part of data-line 6a in the pixel TFT section, it 
combines, signal wiring 6b (it is equivalent to the signal wiring 72 and 73 mentioned above.) is formed in 
the static electricity cure wiring section, and terminal 6c (the terminals 800. 801, and 802 mentioned 
above — it is equivalent to ...) is formed in a terminal area side. 

[01 1 1] Wiring connection between the 1st and 3rd wiring 91 and 93 for a short circuit explained with 
reference to drawing 4 R> 4. and signal wiring 72 and 73 and data-line 6a is made using the process of 
these drawing 10 (J). 

[01 12] Next, as shown in drawing 10 (K), the 3rd interlayer insulation film 43 which consists of silicate 
glass film, such as NSG, PSG, BSG. and BPSG, a silicon nitride film, silicon oxide film, etc. is formed in 
the front-face side of source electrode 6a, signal wiring 6b, and terminal 6c with the ordinary pressure 
or the reduced pressure CVD method using TEOS gas etc. The thickness may be about about 500- 
1500nm. Then, in the pixel TFT section side, the contact hole 85 which reaches said junction layer 71 
among the 3rd interlayer insulation film 43 and the 2nd interlayer insulation film 42 is formed using a 
photolithography technique, the dry etching method, etc. it combines and the hole 880 for cutting is 
formed in the static electricity cure wiring section side on wiring 3b for a short circuit (the 1- mentioned 
above — it is equivalent to the 3rd wiring 91-93 for a short circuit.). Especially with this operation 
gestalt, and this hole 880 for cutting Considering being formed, after the storage capacitance 70 which 
consists of at least three layers, the junction layer 71, a dielectric film 75, and the capacity line 300. and 
3rd interlayer insulation film 43 grade are formed so that it may turn out that drawing 10 (K) is seen It 
turns out that distance (namely, depth of this hole 880 for cutting) until it results [ from the opening 
part ] in wiring 3b for a short circuit becomes large. 

[01 13] Next, as shown in drawing 1 1 (L). after thickness forms the ITO film which is about 40nm - about 
200nm by a spatter etc., patterning of the ITO film is carried out using a photolithography technique, and 
pixel electrode 9a is formed in the front-face side of the 3rd interlayer insulation film 43 in the pixel TFT 
section. This pixel electrode 9a will be connected to high concentration drain field 1e of TFT30 through 
a contact hole 85, the junction layer 71, and a contact hole 83 as it is shown in drawing. Moreover, by 
the static electricity cure wiring section and the terminal area, the ITO film is completely removed in the 
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case of formation of this pixel electrode 9a. Here, as pixel electrode 9a, it is not only the ITO film but 
SnOx. The film and ZnOx It is also possible to use the transparent electrode ingredient which consists 
of a metallic oxide high-melting [, such as film, ] etc.. and if it is these ingredients, the step coverage in 
a contact hole will also be equal to practical use. 

[01 14] Next, a resist 901 is applied to the front-face side of the 3rd interlayer insulation film 43 as 
shown in drawing 1 1 (M). Generally, this resist 901 is thickly formed in the 3rd interlayer insulation film 
43 and wiring 3b top for a short circuit, i.e., the pars basilaris ossis occipitalis of the hole 880 for cutting, 
and is thinly formed in the side attachment wall of this hole 880 for cutting as it is appearing in drawing 
showing the static electricity cure wiring section of drawing 1 1 (M). 

[0115] And especially with this operation gestalt, said resist 901 is exposed using the reticle 950 which 
has the light transmittance of 1 in the location which counters the hole 880 for cutting, and has other 
light transmittance lower than said light transmittance of 1 in the location which does not counter this 
hole 880 for cutting so that it may combine with drawing 1 1 (M) and may be shown. That is, in this 
operation gestalt, this exposure using the one exposure light source used as the same reinforcement, as 
the light exposure in which the light exposure in the location which exists the hole 880 for cutting is 
large, and it does not exist becomes small, it will be performed. 

[01 16] In this operation gestalt, in order to realize the reticle 950 which has different light transmittance 
which was described above, as more specifically shown in drawing 1 1 (M), thin film 950a is formed in this 
a part of reticle 950. A reticle 950 or a refractive index serves as abbreviation identitas, for example, 
this thin film 950a makes SiNx (silicon nitride) etc. ITO used as an ingredient of for example, the above- 
mentioned pixel electrode 9a, and the thing which consists of Si02 grade again. Moreover, the thickness 
is good to be referred to as about lOOnm. By such existence of thin film 950a, about the part in which 
this thin film 950a was formed, compared with the part in which this thin film 950a is not formed, light 
transmittance becomes small, therefore light exposure can be made small. What takes an optical path 
different, for example of especially the light that penetrates each of the part which has the light 
transmittance of 1, and the part which has other light transmittance according to using thin film 950a 
from which the body and refractive index of a reticle 950 become the same is lost. That is, by the body 
of this thin film 950a and a reticle 950, the same optical path will be taken and light will advance, 
therefore, a thing [ a thing ] exposure is carried out to the part besides a request — there is nothing — 
precision — it becomes it is high and possible to manufacture component substrate equipment. 
[0117] On the other hand, light-shielding film 950b constituted by Cr etc. is formed that the reticle 950 
in this operation gestalt should constitute the protection-from-light section generally seen in a reticle 
950 as shown in drawing 1 1 (M). That is, in this operation gestalt, the structure where the laminating of 
thin film 950a and the light-shielding film 950b was carried out is taken in the predetermined part on a 
reticle 950. 

[01 18] In the part which is not the **** injury need in a resist 901 from such a thing, for example As if 
the laminated structure of the above-mentioned thin film 950a and light-shielding film 950b is taken, 
both In the part which is [ over a resist 901 / **** injury ] necessary in order to form opening part 43a 
(refer to drawing 2 ) which should be exposed as terminal 6c, as shown in the method of the right of 
drawing 1 1 (M) A suitable (exposure process can be carried out by considering as a gestalt in which only 
thin film 950a is formed in and light-shielding film 950b is not formed etc. If it does in this way in short, 
it becomes possible to set up light transmittance more finely, and will ** to operation of an exact 
exposure process. 

[01 19] Moreover, it is good also as what has the laminated structure which consisted of two or more 
ingredients which are different from each other in the thin film 950a itself in addition to such a 
configuration. In this case, it cannot be overemphasized that light transmittance can be controlled more 
finely. 

[0120] In addition, it is good to consider as i line of 365nm of light wave length etc., and to make light 
transmittance into 50% - about 85% in general as more concrete exposure conditions, about the light 
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which emits the exposure light source, in the part in which only thin film 950a is formed about 100% in 
light transmittance in the part in which thin film 950a in the reticle 950 concerning this operation gestalt 
is not formed, for example. In this case, it is good for energy to presuppose still more concretely the 
luminous energy which emits the exposure light source that exposure by about 1 600 J/m2 is carried out, 
respectively directly under [ in which only thin film 950a is formed for exposure by about 2200 J/m2 ] a 
part etc. about 2200 J/m2, then directly under [ in which thin film 950a is not formed ] a part. 
[0121] Thus, the reticle 950 which serves as a configuration mentioned above with this operation gestalt 
is used. Since the exposure process of a resist 901 is carried out, while becoming possible to perform 
sufficient exposure also to the pars basilaris ossis occipitalis 901 of the hole 880 for cutting, i.e., the 
resist on wiring 3b for a short circuit To the resist 901 which exists on the 3rd interlayer insulation film 
43, excessive exposure is not performed but it becomes possible to reduce possibility of generating 
[ halation ]. Consequently, as shown in drawing 1 1 (N), the gestalt to which a resist 901 remains on the 
3rd interlayer insulation film 43 appears suitably the resist 901 in the pars basilaris ossis occipitalis of 
the hole 880 for cutting while the development and removal are performed nearly completely. In addition, 
****** of the reticle 901 concerning the opening part 43a formation for exposing terminal 6c etc. can 
carry this out certainly by making the field where only thin film 950a exists in a reticle 950. 
[0122] In addition, in the above, when carrying out ****** in the location which exists in the exposure 
880 to the resist 901 in the static electricity cure wiring section, i.e., the hole for cutting, finally it is 
desirable to make it the ****** part concerned become larger than opening of the hole 880 for cutting. 
Moreover, forming beforehand is desirable so that the dimension of the upper limit opening may become 
larger than a lower limit dimension in the hole 880 for cutting in relation to this (refer to drawing 1 1 (N) 
about all). In order to fill the latter demand, being based on wet etching is one of the optimal approaches. 
[0123] If it passes through the above processes, it will etch through a resist 901, and as shown in 
drawing 1 1 (O), in a terminal area, terminal 6c will be exposed from opening partial 43a. It combines, and 
in the static electricity cure wiring section side, wiring 3b for a short circuit is cut, and each wiring is 
separated by this cutting section 19. 

[0124] Thus, since wiring 3b for a short circuit is cut by the final process of a production process, static 
electricity generated at the process of many before it becomes possible [ preventing beforehand ] about 
having a bad influence on the various circuit elements formed on the substrate. 
[0125] Thus, although manufacture of the active-matrix substrate AM is completed in general, this 
substrate AM can be formed all at once on the mother substrate MM at two or more coincidence, as 
shown in drawing 7 and drawing 8 . In such a case, the condition that the above-mentioned 1st - the 
above-mentioned wiring 91-93 for the 3rd short circuit, and the wiring 99 for the short circuit between 
substrate equipment are connected electrically is made. Specifically, it is good in the case of formation 
of each wiring 91-93 for a short circuit concerned (in namely, the case of formation of scanning-line 3a) 
to plan electrical installation by forming separately the contact hole which connects between both 
depending on forming the wiring 99 for the short circuit between substrate equipment in this and 
coincidence, or the case etc. 

[0126] Since the charge generated on the substrate will be led to the periphery of this substrate 
according to existence of this wiring 99 for the short circuit between substrate equipment, a possibility 
that the circuit element of TFT and others on a substrate may carry out an electrostatic discharge will 
be reduced further. 

[0127] As explained above, according to this operation gestalt, it is first related with each of the signal 
wiring 72 and 73 connected to scanning-line 3a and a data-line 6a list in the data-line drive circuit 101 
and the scanning^line drive circuit 104. Since almost all the processes concerning active-matrix 
substrate manufacture will be performed after the 1st - the wiring 91-93 for the 3rd short circuit have 
existed, even if static electricity occurs or a charge is accumulated in a substrate front face It becomes 
possible to diffuse this charge through these wiring 91-93 for the 1st-3rd short circuit. Therefore, the 
various circuit elements of the TFT30 grade formed on the active-matrix substrate AM so applied to 
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this operation gestalt so that a superfluous current may not flow suddenly in scanning-line 3a and a 
data-line 6a list in the data-line drive circuit 101 and the data-line drive circuit 104, and others can 
prevent carrying out an electrostatic discharge etc. effectively. 

[0128] In this operation gestalt. it especially has the light transmittance of 1 in the location which 
counters the hole 880 for cutting formed in order to cut the above 1st - the wiring 91-93 for the 3rd 
short circuit. By exposing a resist 901 using the reticle 950 which has other light transmittance lower 
than said light transmittance of 1 in the location which does not counter this hole 880 for cutting While 
becoming possible to develop and remove effectively the resist 901 comparatively applied to the pars 
basilaris ossis occipitalis of the large hole 880 for cutting of the depth, the point that excessive 
exposure is not carried out to the resist on the 3rd interlayer insulation film 43 can be mentioned 
especially. That is, by carrying out use of such a reticle 950 thru/or exposure using this reticle 950. 
cutting of the 1st - the wiring 91-93 for the 3rd short circuit can carry this out certainly, and what 
causes behind unnecessary short circuit accident of it is almost lost. 

[0129] Moreover, it sets in this operation gestalt and they are [ the formation process of TFT30, the 
formation process of various wiring, or ] each terminals 800, 801. and 802. — In a formation process etc. 
Since the process concerning formation of the 1 st - the wiring 91-93 for the 3rd short circuit and 
formation of the hole 880 for cutting, and cutting of each wiring 91-93 for a short circuit which used this 
hole 880 for the list is carried out to coincidence, it is possible to reduce the phase appropriateness and 
a manufacturing cost. 

[0130] (The manufacture approach of an electro-optic device and an electro-optic device) Below, the 
electro-optic device concerned in the case of using the active-matrix substrate AM manufactured as 
mentioned above as one side of the substrate of the pair which constitutes an electro-optic device, and 
its manufacture approach are explained. 

[0131] First, the structure of an electro-optic device is explained with reference to drawing 12 R> 2 and 
drawing 1 3 . In addition, drawing 12 is the top view which saw the TFT array substrate from the opposite 
substrate 20 side with each component formed on it, and drawing 13 is the H-H'sectional view of 
drawing 1212 . 

[0132] In drawing 12 and drawing 13 . with the electro-optic device concerning this operation gestalt. 
while opposite arrangement of the TFT array substrate 10 and the opposite substrate 20 is carried out, 
the liquid crystal layer 50 was enclosed between these substrates 1 0 and 20, and both the substrates 
10 and 20 are mutually pasted up by the sealant 52 prepared in the seal field located in the perimeter of 
image display field 10a. In addition, in order that a sealant 52 may stick both substrates, it consists of 
ultraviolet-rays hardening resin, heat-curing resin, etc., and is stiffened by ultraviolet rays, heating, etc. 
[0133] Moreover, in this sealant 52, the liquid crystal equipment in this operation gestalt is small like a 
projector application, and if it is liquid crystal equipment which performs an enlarged display, gap 
material (spacer), such as a glass fiber for making distance between both substrates (gap between 
substrates) into a predetermined value or a glass bead, is sprinkled. Or the liquid crystal equipment 
concerned is large-sized like a liquid crystal display or a liquid crystal television, and as long as it is 
liquid crystal equipment which performs an actual size display, such gap material may be contained in 
the liquid crystal layer 50. 

[0134] Furthermore, on the TFT array substrate 10. the light-shielding film 53 as a frame which specifies 
the circumference of image display field 10a is formed in parallel to the inside of said sealant 52 at the 
opposite substrate 20 side. However, a part or all of such a frame light-shielding film 53 may be 
prepared in the TFT array substrate 10 side as an internal-organs light-shielding film. 
[0135] In the explanation which referred to drawing 1 , already mentioned the field of the outside of a 
sealant 52. The data-line drive circuit 101 and the external circuit connection terminal 102 which drive 
this data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are prepared along 
with one side of the TFT array substrate 10. By supplying a scan signal to scanning-line 3a to 
predetermined timing, the scanning-line drive circuit 104 which drives scanning-line 3a is formed along 
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with two sides which adjoin this one side. Furthermore, two or more wiring 1 05 for connecting between 
the scanning-line drive circuits 104 established in the both sides of image display field 10a is formed in 
one side in which the TFT array substrate 10 remains. Moreover, in at least one place of the corner 
section of the opposite substrate 20, the flow material 106 for taking a flow electrically between the 
TFT array substrate 10 and the opposite substrate 20 is formed. 

[0136] On the other hand, in drawing 13 , the orientation film is formed on pixel electrode 9a after wiring 
of TFT for pixel switching, the scanning line, the data line, etc.. etc. was formed on the TFT array 
substrate 10. On the other hand, on the opposite substrate 20, the orientation film is formed at a part 
for the management of the maximum besides a counterelectrode 21. Moreover, the liquid crystal layer 
50 consists of liquid crystal which mixed a kind or some kinds of NEMATEIIKU liquid crystal, and takes a 
predetermined orientation condition between the orientation film of these pairs. 
[0137] In addition, on the TFT array substrate 10. the inspection circuit for inspecting the precharge 
circuit which precedes the precharge signal of a predetermined voltage level with a picture signal, and 
supplies it to two or more dataHine 6a respectively, the quality of the electro-optic device concerned at 
the manufacture middle or the time of shipment, a defect, etc. in addition to these dataHine drive 
circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 

[0138] Such an electro-optic device can be manufactured through a process as shown in the flow chart 
of drawing 14 . In addition, as the above-mentioned active-matrix substrate AM mentioned above, 
suppose that it explains on the basis of the gestalt by which two or more formation is carried out on the 
mother substrate MM here. 

[0139] First, it passes through each process explained with reference to drawing 9 thru/or drawing 1 1 , 
and manufacture of each active-matrix substrate AM on the mother substrate MM is made to complete 
(step S11). In addition, on pixel electrode 9a. although not touched in the above-mentioned manufacture 
approach, after applying the coating liquid of the orientation film of a polyimide system, the orientation 
film 16 is formed by performing rubbing processing in the predetermined direction etc. so that it may 
have a predetermined pre tilt angle (reference, such as drawing 6 ). 

[0140] On the other hand, in parallel to manufacture of the above-mentioned active-matrix substrate 
AM, two or more opposite substrates are formed on another mother substrate. First, a glass substrate 
etc. is prepared as a mother substrate (step S51), and after the light-shielding film as a frame carries 
out the spatter of the chromium metal, specifically, it is formed through a photolithography and etching 
(step S52). In addition, these light-shielding films do not need to be conductivity and may form others, 
carbon, and Ti, such as Or, nickel, and aluminum, from ingredients, such as resin black distributed to the 
photoresist. [ metallic material ] Then, a counterelectrode is formed by spatter processing etc. all over 
an opposite substrate by depositing transparent conductive film, such as ITO. on the thickness of about 
50-200nm (step S53). Furthermore, after applying the coating liquid of the orientation film of a polyimide 
system all over a counterelectrode, the orientation film 22 is formed by performing rubbing processing in 
the predetermined direction etc. so that it may have a predetermined pre tilt angle (step S54). 
[0141] Thus, if two or more opposite substrates are formed on the mother substrate MM. respectively 
on mother substrate with two or more another active-matrix substrates AM next, these will be stuck 
through a sealant (step S81). Then, vacuum suction etc. encloses electrooptic material, such as liquid 
crystal which comes to mix two or more sorts of NEMATEIIKU liquid crystal, with the space inserted 
into these active-matrices substrate AM and the opposite substrate (step S82). Finally, where both the 
mothers substrate is stretched, these are separated along with a cutting plane line (step S83), and 
completion of an electro-optic device is seen. 

[0142] In addition, since the above-mentioned wiring 99 for the short circuit between substrate 
equipment will also be divided by this separation process at coincidence, there is no possibility that the 
actuation in the electro-optic device manufactured as mentioned above may be blocked by this wiring 
99 for the short circuit between substrate equipment. 

[0143] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
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changed in the range which is not contrary to the summary of invention which can be read in a claim 
and the whole specification, or thought, and a reticle is also contained in the manufacture approach of 
the component substrate equipment accompanied by such modification and the manufacture approach 
of an electro-optic device, and a list in the technical range of this invention. 

[Translation done.] 



* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing typically the whole active-matrix substrate configuration 
concerning the operation gestalt of this invention. 

[Drawing 2] In order to aim at electric connection with wiring for a short circuit shown in the opening 
part and this terminal which are formed to an interlayer insulation film, and drawing 1 so that it may 
correspond to the terminal and this terminal which are shown in drawing 1 , it is the top view showing 
the contact hole formed to an interlayer insulation film. 

[Drawing 3] It is the block diagram showing the detailed configuration of the static protection circuit 
shown in drawing 1 . 

[Drawing 4] It is the top view showing the detail of the arrangement mode of the signal wiring and wiring 
for the 1st short circuit which are shown in drawing 1 . 

[Drawing 5] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line, the scanning line, a pixel electrode, etc. were formed adjoins each other. 
[Drawing 6] It is the A-A'sectional view of drawing 5 . 

[Drawing 7] It is the top view showing signs that array formation of the active-matrix substrate shown in 
drawing 1 was carried out at the mother substrate. 

[Drawing 8] It is the top view expanding and showing the field A in the mother substrate shown in 
drawing 1 . 

[Drawing 9] It is the process sectional view (the 1) showing the manufacture approach of the active- 
matrix substrate shown in drawing 1 . 

[Drawing 10] It is the process sectional view (the 2) showing the manufacture approach of the active- 
matrix substrate shown jn drawing 1 . 

[Drawing 11] It is the process sectional view (the 3) showing the manufacture approach of the active- 
matrix substrate shown in drawing 1 . 

[Drawing 1 2] It is the top view which saw the TFT array substrate from the opposite substrate side with 
each component formed on it. 

[Drawing 13] It is the H-H'sectional view of drawing 12 . 

[Drawing 14] It is the flow chart which shows the manufacture approach of an electro-optic device 
along with the order of a process. 
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[Description of Notations] 

3a — Scanning line 

6a — Data line 

10 — TFT array substrate 

20 — Opposite substrate 

30 ~ TFT 

41, 42, 43 — Interlayer insulation film 

50 — Liquid crystal layer 

70 — Storage capacitance 

72 73 — Signal wiring 

81, 82, 83, 85. 89,403 ~ Contact hole 

91. 92, 93, 3b — The 1st - wiring for the 3rd short circuit 

99 — Wiring for the short circuit between substrate equipment 

101 — Data-line drive circuit 

1 02 — External circuit connection terminal 
104 — Scanning-line drive circuit 

800, 801 , 802 — Terminal 

880 — Hole for cutting 

901 — Resist 

950 — Reticle 

950a ~ Thin film 

950b — Light-shielding film 

AM — Active-matrix substrate 

MM — Mother substrate 



[Translation done.] 
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1 

mm^^mii\ztmr^'Am.^m<mmn\zm^n-9- 

«j[Hl8S®il>^j:< <h fe-;&^&^«)-r-&i^c^^)®^i^$:«t^■r 
t (c-^tj i ifs is*« 1 4 © t^-rn 

^ J^fiKT § X @ t ^ S tr t & t -r ^ tt* 

j« 1 TIM 5 ©ti-rnd^-JBtciBico^^s^gsossji 
T^mim 1 755 6 ©u-rn*^-3«fci3«<D5SiTS«g 



(2) 

2 

im^m:±.\zm^^nx\^^^^L^m^t-r^imm7 

mM 1 1 ] mfSHi^ftSfrf^ATX h ^-f 

[it*3S 1 2 ] tB*]B 1 75S 1 1 ©i»-rn*^-:«tcffi 
20 Sjgi-^XSt> 

mm^^w,^m.\zn\^-t^^o\zn^M^^^m-t^ 
xst, 

[»*^i4] ^^m<om7m^^-r^mmz\t, n 

[0 0 0 1] 

fi<£ffliifc«m7t^aB©S3t;^fe®S^Bi^». MDtfr 

i^^mi^^u^Ts-mizm^^ibn^u^i^ )v<D^m^miz 

[0 0 0 2] 

mm(D^^\zmm,-^nrz»mhy>i^7.^' (Thin Film 
Transistor ; J[iJ!,T®fl:> TtfTj t^^^o. ) . I^TF 

50 nyt^snRiUf^iJ (xttff) *i6iic¥fTtisite.n;t5^ 
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3 

tt-5±iz!i®TFTl?^-©te<D[llS§^^, 
[0 0 0 3] <i:;!:;5T% ^<r>iiofsMm.%^^m.. to 

[0 0 0 4] ^ZT. fie*T'ii, mm^^m. $>^^^\t 
[0 0 0 5] tztzv. ±mvrzm^mmm\t. mm.yt^ 

- 1 4 6 6 7 . 

[0 0 0 6] ^Tz. *Sli)^Att. 

2 5 7 n^jkm^m) . 

[0 0 0 7] 



(3) 

4 

if^nrzmm^t^m\f^iz$>K). c:ne.^ffi 
ofj.mmiMmtst. ±'mvtzm.mmm^^(Dmfi^ • mm 

[0 0 0 8] 0'J;^«, ^a^flgfigXgi: ©Affile J; 

mmizui^T^h^m^i^xm^ • s#**igbfct^x<y 
w^^T^ hizMr^m^^^W:miz^mr^:itti^x^fii 

[0 0 0 9] zin(:*fi!!i-r^fcJ6. csj^a, i^^t. htc 

x+mz^Am-r^j^o\z. m^vm.i&^\zidif^ui^ 
7.h^+^\zm^-t^ctA^X'^?>^o\z-r^(Dx$> 

ziz. r/Nu— V3>j t\t, m^^ntzmm^ii^^ 
9 ;nii®*MTS«^©*[pitcs w^-r s ;i t S: 

[0 0 10] *^B^«. ±fBPgii,'^tCig^T^j:$nfcfe 

^y)im^\zwm^z.t.immxtb^tiL^\z. -s-o^ 

[0011] 

mt. wm.w.(r>mnw^(r>^^\z^m.^ntz'm.(Dmm 
v^yv7.^iL. wm<<rmmw&^mmt^tz^m^ 
50 ^^(Dnmvvyi^7.^\zmi-^t\.tM^h^m7.^n 
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(4) 

5 

t. ^^mmm^\zn^t^^mzis\^^x-<D%mm^ 

[0 0 12] ^%m<r>M^mwL^m.(r>n'&i3mziin 

mmh^yiyx^izmm^ntz^mrn^^mm-r^m^m 
mmtimi^-^n^. ::z\zm^^tit. mi^miznmA. 

m^n^timmM't^ ^Lt^^mzmitt^ z. tti^sj 

[0 0 13] :k\z. :i<Dm.mmmm±\zmmmmmi)m so 

fie$n-5o z.(Dmmmmm\z^<o. »^h7> 

T'«)i ^ nxjgfig $ n-5 #a^fies* reTtrMM 4 ^ i; ^ 
■B-;^!: u t t^'sjm tti.^tti^iz. ±'mL Tz^mmi^m 

[0 0 14] ^vx'A\z. m^m^mmm±^ 

\z. mtmf^mmf^±Rzsmmmmmmm±\zu':^p. h 
^m^r^o Mmmmi^±iznt^U':?7.h(D 

mm±ti>^oJ:o\z, m^:^\^izmmti^$>?>&m\znv 



6 

±mvrz^o\z. Mm<\:-r^:iti)^'sjmx&^f)^^. - 
mizmmmii<Dm-^\t±^<, ufcA^oT. ±ib 
■^m\zmmf}^$>^€rmi mmmmmm^^v^tz^^ 

[0 0 15] zzxmz. ^^mizioi^xit. mmm^ 
\zMmr^&mizio\^^x~<D^mmm>&mv. m^mm 

e.) . m.^f)^tft£\.m^tm\zion^m^m\t'\-^^<t^ 
m^^^^-t^^&.^mwr^tf'f^) . x^tzi^^x. * 

(DVV7.V\zni.X\t. +»;^iS7t*^*fft)n^pI«H45r 

m^%m.mzmm\y%^ zt\zfs.?>o 

[0 0 16] ^LX^fz. :^mmizm^l'^i7)VX\t. 

mimmmminzni;^-r^&.m'^m<mmp^\zm^n^- 
xDmytnam^^nxu^, ziozit^, m^^(Dm 

mmm^i^<DW&izj;:-Dxm^^±\zm^n^ z.t^ 

U^i;)l\zi:K>. a^©/'?3'-zi>i^*^||Sg$n»S 
[0 0 17] ST^IC, *^B^tCJ:tl«>@^fflffi^lC 

^uz^xh<D^m^&Mx^^tmmiz. m-^con^- 
:z>^\zinf^m^^ -rfs.ib-^mytm\zi:K)m^n^m 
%%iz. m^mtm^^-fo.'D'&cy^mi^m^m-r^w, 
&^mm-t^n^%L\zi6y^^x. ^^moym^mtimmz 
m^ihn^^t\ziiy). /\v->'3>mitm^mimv 

[0 0 18] ti.:t5. ±mi'rz-'0^mmmRzj^m<D^m 

x»^t)\ $>^i^^tmwTmn<D&^t^mmmmm^± 
t0^^(Dm*^ii(Dm&x$>^A\ ^Tz. m^-t^ui^ 

mmvxmyt^no7.y'y/-^<Di9^^i^<Dm^mmmiz^ 
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7 

[0019] fcff ^nh(Dfmykm^\zt''>w 

7. Y \zn L.T®7t»$rffi5fc*e<J lcM'> 5 S ^ t tt nftg h 

[0 0 2 0] :$-%m<Dm'f-mm^m(D-mmx'it. wte 
[0 0 2 1] z.(Dmmizj:.ni,t. ^m^^^^m^^tsz. 

mm\z^tni,MMm^mcrzmmn\z^^x. mmh 

[0 0 2 2] *^l^©^^S«gHOte©^«|-efJ, M 

[0 0 2 3] z.(Dmm\ziin\t. mmt^f-^u^'^ts 
ztii^ib,m.mmumz^':>xm.n.mz^m^n^<ri 
'pti<iz%m.^-^u^'^tiz.tL\zu^, Ltztt^^ 

T, Mmv^yjT.i'ti^i^nxmt^^ii^^mz^it 

[0 0 2 4] z.a^^'oti, mms.m^^w^^ 

i^^mz^m^ntz&^wmwim^y.nm'f-^mz 
^m.^ritz'f-^mmmM^<D'pt^< Lh-i3^mWit 
^tzJt(r>mn^m^r^mnmm^'^tsi^o\zr^izi3. 

[0 0 2 5] z.a:>^^ummz^n\t.m^u. -mz 

CMOS h 7 > vT. iJ'^<Dftfi©|lI8&^^ 

mzmm^n^z.t\zts.^. vtzii^-ox. *®<iiti<j;n 

[0 0 2 6] *»W©^^S«S«0®liS*S©ffi©li 

^n^tth\zm-^^-^WL^^w^mzY^-DXj^%-r^ 
zt\z^K)WffS.^n.^'h<Dx$>r). mi^^mmmw^tm. 
%m\z^m^ntzmwLmm.fi['m,mmu^wi^-^-^-^ 

(ciGo fc^J-^r^HiS-r ^ 3 1 J: 0 ttrtBSffigBraglS 

mmu^mwi.m^mm.mmmx^m'^^T.mL^^\z^ 

[0 0 2 7] ;i©SI^(cJ;n«. v-!f-S«±tcSK?^ 

=f-mm.^mf)m^^^^nfz^mx\ mmmw^mmMt 
m%mzi^u-^ nrzmm.^m.WiW&m ihh*^* j^eK ^ n 

■5. Z.<Dtzrt. &^TS«ISBtt, v+)-*-S«±-C-€-n 



(5) 

[0 0 2 8] ^LT, *S|i^T«, «J»ri^lC«i-3fe^i-»f 

^^m%^^^w\zm\-y^mm^. mm.^m.f^m.mm^ 

m\z^-:>x^m^n^z.timi\^^, 
[0 0 2 9] *»Bj©m^a«Sffirc»is[3i:&jS<offi®ffi 

[0 0 3 0] ;i©^«iicj:n«>M^fflgH*i±tc> mia 

[0 0 3 1] *fiHJ<7)3g^^S«gBOM)i;Jao«l<Offi 

mt^v^^ Mz^\^^xmmm<r>9tm^m^m-t 
^miL\z\t. mmtm^-^nx\^^^. 
[0 0 3 2] :i<Dmmz^n\^M?^\t. 

[0 0 3 3] ;^ct5> nm(DMnti'X\t. m^\t. i t 

O (Indium Tin Oxide) i Nx (SYt:v''J3» « 
[0 0 3 4] C<D«l©S3i*5:*-r^gBfi[t»IK<&?^fiK 

40 r^mrnxumz. m^mm\t. mmv^i^)v±.\zi6\'^ 

[0 0 3 5] zL<Dmmz^in\t.n\^(Dm^\z-o\^^xi^ 

ii^jgfi£-r-S)#) ^'fs^'Bmmi<. ^mmiz^^u^ 
^)v=s:mBizmm-r^zt7f)inimtti.^. 

[0 0 3 6] tm. u^i^)v±izmm^]^^v. ^<d± 
\zmyt^^mfS.-r^msSi^mm-r^ z. thsimxsb^o 

[0 0 3 7] ±m<Du^^Mzmm^m^-r^mm. * 
^\,^tm^m±\zmm^m0Sir^m^xiti^\z. m^m 
50 !^(D'M£< th-mt. miiu^i/jitm-oiimtfim^ 
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[0 0 3 8] iL<Di:ot£mmz^n\±nmt^}y^!7 )v 
[0 0 3 9} ^c*3. :^mi&<Dmt¥^mrz-r^ori^tnt 

[0 0 4 0] Sfc, *«fie(c*3i.^T. r4fK<7)'>;^i< i 

[0 0 4 1] ^^\z. *imm\z\^^o rn— ®a*f^j t 
it. u^i^ )i'tmmt(Dmmmmi}^^±izm--(^s>^ 

mmmm<^mzmmr^^Km^mm&m-^m\z:^ 

^ 1^ V X h ^S^r ^ X S ©llffl ± ® If i: fcE e. 1/ ^ 
[0 0 4 2] ^fc, ±kB© SJ^frg-r^^ 

[0 0 4 3] z<D^vt£mmzj:nii,mmi!)m^ts.^ 

m^(^m^\zj:K)mi^-^nrcmmmm>^m-r^zt\z^ 

i-i>^mm(D-<Dmmz:^i^^xit±m(ommm7^. m<D 

mt\zi5\.^ximmmm-etH'^^mmm^t^^'^^m 
^-r^t. :^m^\z^ni,t>mu-<D3&xmhm^m 

m-^h. mmz:^%mo>mmmz^^n^o 

[0 0 4 4] :^m^\Z^^ ^'Mti.< fh-^i <D 



(6) 

JO 

[0 0 4 5] sfc. m<Dytmmm^m-r^si>mt. -® 

m<m^-^tix<^^xh<i:\^\ 

[0 0 4 6] *^B^©a«SacDi5!ig:&ffiC73ffiCO^»T" 

it. mmmmnmizi^xx7.hy-i-:f^mm^m^. m 
msimitm9ixh'y-(zf^mmizjt.^mm^nxtiO, 
mmmmzt^m-^n. mm^.y-y-fy'^mm^mm-r^ 
fzib<D. ^(onmhyyvT.^^^tsm.m^^mt'^'^iz 

[0 04 7] :z<Dl^m\Zi:nitM^\t. 

vT/v h ^) ^ 7.mw}ti^'^mum^mm.^m.\zioh^x. z 
vy-cfmnm^mm-r^fzistxDm.mM^mz^'^tx 

[0 0 4 8] if^m<DmM.%^mv.(Dm'^:^m\t. ±.m 

(Tztzv. ^mmm>s:t^o ) iz^ommm^mm^m 
^mm-t^umt. mm^mwL^mizmfli-r^^^izn 

[0 0 4 9] *f6?g©«m3t*«!jM©iSji*StCJ:n 

[0 0 5 0] ^mm(D]y^^Mt. ^mmm^m^r^ 
fttb. ^m^-:fu±.7.izjs\^^xmm^n^]y'^i^)vx$> 

■dx.'^o'Puk t%-'(Dmmzi5\^^x-(D^mmm^ 
m-r^tthiz. m(DmiL\zioi^xm9z-~(D^mmmj:. 

30 th-^izit, m'&/-^^-><Dm^mm^^nx^ 

m^-^rixi'>u\^\ 

[0 0 5 1] :^^mo\^^i')nz^nit. ±mLrz:it 
a, x«*5IBJo«m7t¥ga®iSjg:^ffitcfei.iT, iff 
[0 0 5 2] /i*>, *^BJtii^5 rijs^^ryn-txj t 

40 [0 0 5 3] *^?g©^5'^;KD— ^«T«, WIBflfiO 
[0 0 5 4] *SI«6CJ:nH0il;t«. Jt!»JRtt«r'b 

miiii&(D^mj§im^m-t^mmzi5i^xm^^nx\^^^ 

[0 0 5 5] *^B«o;ioj;5;if^fflSDCfi6<D?ij»«i): 

50 [0 0 5 6] 
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[0 0 5 7] i7i7y'^zr^h'ji7 7.mmo±^mm 

fc. m2\t. 0 1 tC^-r«^ 8 0 0 . 8 0 1. 8 0 2- 

\zMm-r^^v\zmmmmmizi(ivxm^^n^ma^ 
^j-Ry:^*^ 8 0 0 , 8 0 1, 8 0 2-tmi\z^-tm 
mm^ut(Dmn.mj:mu^m^rztbmmmmm\ztiL 

a 3 01 iz^-r^mumm^ i s o rzs i s i wsf 

ffi^SH^? 3 ^lCi¥3zR-r^miMi^fflgBII 

[0 0 5 8] muz^t^oiz. :^^mmm<D^^m7n 
/i^Mzm\>^<^n^mmm^[f^mm(D7 ^y"^ h u 

m^\z^mr^m^<D^^m3 a tmmox-^'^e a 
tJcioxaigiiiSQ ati^-^h^ji^xmzm^-^tixi^ 
-5. ^S^3 aRiXT^-^^e aH, *^bjic 

tip TE^j ©-«»HcK^-r^. ^S«83a«H-yh 

mmm9 at^-7h^)i7xmzmf^^nri^^m^±<^x 

[0 0 5 9] TFTTW-rXSl OifC^attSB^** 

^6 aw^n^-'nti, iii^{t^*tt«&-r 

iHlSSl 0 l^^'^fiK^nxt^^. ^^^3 a(Dm^ 

^(D^n^rnzit. ^^<D^&m3 aizmmmiim(D^ 
[0 0 6 0] x-^^raiHi8§ 1 0 1 (c«, x(|ij->:7 h 

mmzm-:^^^xmi¥-r^7i-a^7.^ y^tbx<DTF 
T^iiA^-y->7';u5}^-;i/Kiiisss/H, ^jAife^tc 
spj§$n^c&iii«iffi^v I D 1 ~v I D 6 izMm-r^ 6 

Jg^(Ci3liT. x-^'^ig»l@S§l 0 1 «. Hl}IE®Xffl!l 
1~CLX4, ^B^.TS^<JiK^^u^:;i;m^C'LX\n- 

~ c L X 4 n-*^ x#j V 7 h p vT, 5^ iHi?s{cm*&$ n, 

c:n^ffl«^{cJ:oTx-5'^|gt&lHl8Sl 0 l*sigS!iS 

ns. «£oT, ■y->y;u7j^-;uHiiiBSs/H«, wie© 



(7) 

12 

#TFT*5|i!)f^U, H^m^Slv i d e o^^UT«ife& 
$nSi®«l(t^V I D 1 ~V I D 6 2rRlfS®^''f 5 >^ 
■^x-^ll 6 a JCK 0 jii^*., #B^«@ 9 a \Z^^r^ 

z.timmx'$>^. 

[0 0 6 1] ^S^iKiljHgS 1 0 4 (C«, S«i=^S: 

ir\^x9v^f)^fb7.^-vmn^Y. ^uy^m^ci. 

zniE>(Dmmz^^x^^f^mmM^i 0 4iiimm^n 
^. 

10 [0 0 6 2] UiS. milzm^Xit. ^*«lffitblfiISS 1 
0 4*«Ett'fe*Ryf**fC-o, T^-^'SHKidlHlSSl 0 

itm'PT:^\z—omn^n^^z)f£mmi]^^^nx^^ 
^^^3 atctt$§sn?.^afi^ji5£*^Fpilit7i 

:^<D-':b<D^izm-f^mmtLX.i:i'^L, ^ft, "f-^ 

*liKiblHl8gl 0 l^iii#S^M:^l 0 aC^mz'^'oXm 
#J(cBE^J-r-5 J:5^CJ^SIt bTfeJ:!/^^ ttiW^ STt) 

CO 0 6 3] **S6J^SI<^7i'-r'f :^VhUi7XS«A 
20 M(ri3t,iT, TFT71/-f *«1 0®jaa5^)-(D5-^, =f 

-9im»m^ \ 0 i7!it:^jE!e$tiTi.i^fflij©iagi5^^tc« 

^«iiVDDX, VSSX, VDDY, VSSY, ^il 

ia#ii# (Hiiffi^v I D 1 ~v I D 6) . #agKiij« 

^^8 00. 801. 802 - • • *«i^fiKSnTli-5, 
[0 0 6 4] Cine>OSS^ 8 00. 801. 802 - • 
• «. TFTTU-fS«l 0±tCJ^fiK^nfc^iz!i©ll2 
■ Bra«feig;IK4 20±tC}g^$nTl.i-5i:i:^jtc. -^ttD 
30 ^)£0^3gWi^i&li4 3fCl9:tt^nfcMPgB4J-4 3 a 

^800. 801. 802 - • -tUiD-^n-y h'SrfiJ 

X S« A M t ^ggffl^ t WS^i^*^ "leg o T I i -5 . 

■tbT. ^iz!!i-S^l~m3M^ffli2«l9 1~9 3tt. 

mi»fBiite»i^4 i<DTHc!:LT«a^3 a tmmizm 

fiKSnSfcJ6, Bl~^3SMfflSa^9 1~9 3(D-g|5 
T*.-5SS^T>'-h^9 4i:i«^8 0 0. 8 0 1. 8 0 
2 • • • <i:(D«aW^cC^^«. BI2tc^-rj;'5tc. 

40 r 1 Rzsm 2 mmmmm 4 iRzf^ 4 2 izm^^nrz 
[0 0 6 5] Sit. laijcso. r:ne)0^^8oo. 

■8 0 1. 8 0 2- • • ^a^lglftlllSS 1 0 4S 

TS'T-irmmm^l O l <£ffi»-r-5fefe07;U5;:'^ 

"^(oi^nmm 2RUf7 3*«-€-n-?n5i#iHisnTii 

50 [0 0 6 6] ;iom^Sa^7 2. 7 3©^4'teSf-«> 
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5 ORtXl 5 1 *5j^fiit$nTI.>-5, 
tC^tt^SHSSl 5 O&tXl 5 1 ibT«. ^aiElgSS: 

RDCN5^^^^;PSTFT 6 8 i^fiJfflLTiSO. ^tl^' 
ncoiESjl^VDDRD'ftlli^V S S i:®FBl(cy-1':t- H 
S:«fi)c-r5. C;iT#{C*SligJg^T«. Ill MMfflIB 
«I9 1 €rm^lE«l7 2 (XS? 3) ICtt^ggT-SOtt, 
^8 0 0 (Xa8 0 1« 8 0 2) i^Sfitfce 6 tOFsT 
TSO. cniCfcO. jffi^S 0 0 (X«8 0 1> 8 0 
2) . »5Vi«^lCD@*SfflE^9 lA^^Aofc^H^ 
«SJgta6 6St^'^«^««[Hl8Sl 5 0 (X« 1 5 
1) SrajlLfitJiT'-iJ'lligKiIalg&l 0 IRO^^^^ 
ffilillHl8Sl 0 4lCjlL;itl.^, Z.<D^otm^i:.-t^Z.t 
-C, ^«^«^«fl^ft^lEl8S 1 5 0 (Xtt 15 1) (CHS 

^(c^iR^n, x-^'^igitjiass 1 0 i&i;^ai^Ki& 

[0 0 6 7] fct*3. 01 ICMD. Ti'^^^' :/v h U ^^7. 

^1-g|57!)^?)A;^$n?)*f[^i]«@«&LccoM*^•±T 
#)iW{::t5iiT«« 01 2S:t;0i 3#P.) . 

[0 0 6 8) :LZ.-x;mz. **Jfifl^SlfC*3liT«, HI 

{I*-r<fc5(C. f|l~^3MilSfflBBIl9 1~9 3*^*^n 

iBi^9 1«, ■T'^TCW^iBiK 7 2StX7 3tC«mMlr 
SfigcSn. ^2M^fflEll9 2«T'^T<D^fi^3 ate 
«^WtC«^^$n. ^3g^ffliE^9 3«-r^T<7)5^- 

T«, cn^mi~m3 0i^fflBE^9 1~9 3«, ti-r 

ntCtJl^Tfe. ^^^3 aRD^TFT 3 O^'^r-H^ffi 

[0 0 6 9] fcfc't. ±IB©3^lllRI>'^3®^fflffi 
^9 ISU^'9 3(c::>t^T«. *HMJ^Ii(c43iiT:;^tcte 

^iE«S7 2 2iyc7 3 tm-m\z^tE-r^ztizittj:(o 
T, msmf^mmmQ 3it. mcKy'-^^^e atm- 
mizw&r^^itizfs.iiu^,^ (mz^m-t^me. 
^^\mmir^mm:bm\zm'r^^m^mm) . 
T. :^nmmmr\t. m4\z^-ri:'^iz. mimmmm 

rfrffi-r^^izBom 1 S0:m2 BrBliiS6iSii^4 1 &DJ4 2 ^ 



(8) 

■iJ-irtJtiT, ^mm(Dm%m^mmibn?>^z>\zf£-:> 

[0 0 7 0] *fcv c:ne.^i~m3S*SfflEiS9 1~ 

7tfc« (-Tj^tto^. i•^;^c^cjI<<^:t)di^^lBf) \zit. 
^(D^um^x -o xmm(Dmnmmz t r> x^mu % <d 
ttt^<DX\ mmmxm^\zioii^m^tmm\zi5t^^ 
10 T, muz rxj w^i4Lrz&.mx^wi^n^o z.<d^ 
^<nm'itismx^m^^ii'^\z. mx\t±.mm\ 

~B 3 ^mmW.U 9 1-93 ±(^m 1.^2 RXSm 3 M 

mmm.mA i . 4 2st>'4 3 \znvxm^mjis so* 

J^fiKL, ::®W»Tffl7L8 8 0*fiJfflUTmi~m3©M 
*SffliBi^9 1-9 3(r*f-rSX-;/^>ifSrfT-5, ^(O^ 

X'itmz. z<Dmmmii8 s o*?ijfflbfcx-;/5'>^ic 

•5. 

[0 0 7 1] 05Sl^H6*#HgLT. ±l5b^c 

9 a, TFT#*-&tf, TFTTl/'faSl 0±tCjgfi£ 

^n?>mmmm\z^^'^xmL<mm-t^o zztz. ms 

Sa^. ili^«ffi^*^*Jg)5K$nfeTFT 
0 6 (J, 0 5(DA-A ' »fffl0T?*-5. 75:*3v 0 6 

[0 0 7 2] 05{ri3liT, m^#SMOTFT7^ 

(DmrntsMMnm^ a C'^^g?9 a ' \z^ri^m^^-^ 

nTV^-5) *5|gtj-e>tXTfcD. ia^mffi 9 a CD^^OJ^ 
[0 0 7 3] C©5-5x-3'^6 a«, Ktra^^fei^i 

Ti^fiE$n'5*^ :^^imm\z^\>^x\t. my'-^^^e 
a<Dm^xmzii\,^x. my'-^me atmm\z±mv 
fzmnm^T 2ru7 3i)m^-^n^:it\zf3.^, 
[0 0 7 4] ^fz. ^*^3 ait. ^^mi^m l ao^-^ 

0 5'l';&±*«f3©^il8«J®-e^b:t^i'*;i/®i^i a ' 
lC*f|B]-r?>J:5{CiBB$nT43 0, ^jS^3a«y-h 

6 ai(D3SM-r-&®R/r<::«-?-n^*n, 1 a 

' (C^SiH 3 a W^iUgBd^-y- h«ffit UTMlpllBaS 
50 tlitffl^X'f >>^>^ffl©TFT3 0Ai|2tte.nTti 
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[0075] TFTSOtJ, 0 6 ICi^-f J: 5 C, LDD 
(Lightly Doped Drain) liiiSr^LTiJt), ^-Wfilj^ 

©^•V^;i^SB«l a ^«i^3 a at!& 

mmt^f- vmm.m^'^tsi&mM 2 , 1 a 

:fett^{g;j@SV-7.mJ® 1 hSLW&mm. F K >®i^ 1 
1 e *<iATli*. 

ro 0 7 6] %t^^\z. ±.mhfz¥-vmm^^ts^M 

*|3 aOJ^fiKliSTtJ, ^<DSig^feT-Pb<aft?q-r^ 
K^S«I3 a t|WlB#lC, ±aiLitmi~^3® 

«§ffliaiS9 i~9 3i^v^^^n^zii\zu^o 

[0 0 7 7] 7i*3, T F T 3 0 tt, »S U < ttEI 6 fCS^ 
&yi"<Sii^ H K 1 c {C7FSiei^<DjT*.j2.^5rff t> 

> ® « -r s -t ; u 7 7 ^ -f > H T F T T a& -p T 

FT3 0®y-h®S€r, i^igSV-X^:^! dJiUC^ 

iss H p-f >M« 1 e wjc 1 mo^^m.vtz'^y^)W 
tv-xscD^Ku-f ymi$. t. © J* 'J - i7 i» 

[0 0 7 8] 0 5S.n^E16 tC^T<J:e>tC. TFT 

3 0 roBiiSS H K >ffi« 1 e ^Jimmmm 9 a (c*ll^ 
^nfcii^mfiiJS»«ffi<b'bT<Z)4'ii«S7 1 i. H5£ 

mmMQ a{C:fett-5«fi:ffiJ#!KFtt^®#{c:ii5Je)SC:i:*t 
[0 0 7 9] 7 1 ««J^«*«tt©;}t U -> U a 

ftJiBt^ 7 1 «, ^H»^T-5if*ill3 0 0 

a>:$'i7 hd^-;^8 3SC/t8 5$r:/M.T. 
H3K«ffi9 atTFT3 0 ©igJSS H l/-f >ffi« 1 e t 

[0 0 8 0] Z.<D^mmi 1 H*«&#J^M®t 

LT, TFT3 OfCi3tt-S¥##:^l a©'5-6^|gSH 
W >mm 1 e tia^«« 9 a t«»i^€r+i|li-r-5«tB 



(9) 

[0 0 8 1] z.(K>^o\z^mm 7 1 s:fijffl-m«. mf^ 

mkf)m7<.\t2 000 nmgStS<Tfc, M^r^i*- 

■D(r)-3>^^ vt--)vxmm.t^mfmmmi^-^mw.\^ 

*3 1 j- ^ X ^ > i;' (73 ?^ ^ ft tt H&ih tC t> It . 
[0 0 8 2] §**|3 0 0«.. ^fiJA«#SX«^#<&'^ 

10 tsmnmt)^ ^uu m^mimmmmmtvxmm-r^o 

y'-^me a\zr<^^x±Mz^^^mi.rcmmmii. n 

h4^-;i.8 5 \,zicim-r^mmmf)^izmnrcisn 

^ro-5-^?^l±lgC«- ^i|g3a±CD 
Mi^SZ>x-;5'^6 aTcDffiJ^^fiJfflLT, ««^»7 

0 <Dm^m^<Dmi<:iznm-r^. 

20 [ 0 0 8 3 ] ©J: ;^t^*^ 3 o o $f s b < «i« 

mi&MiSLm^mwt Lx<Dmm(Dm\ t f t s o cd 
±«i;::feiiT AW^*^ f) T f T 3 0 ^m^t^m^m t 

[0 0 8 4] ^fc. ^»*i3oo«, jfSb<«. am 

«fii9 a*^iE«Snfciiafe«^^*^ 1 0 a*^6.-5-©^H 

[0 0 8 5] ^«{*:^7 mQiZ^tJiOlZ. 
tilKi¥5~2 0 0 nmigSroJtfeW^I'iHTO (High T 
emperature Oxide) 1^. LTO (Low Temperature Oxid 

it. m<Dmmm^+mzn^n^moiz^\^^x. mm» 

[0 0 8 6] 0 5S.Z^0 6 t':feliT«, ±f2®SdK T 

40 f T 3 0 (D~fm\z. y®m^i^ 1 1 a *t^tt ^)nTv» 

Tftm^B^l 1 a«, *&^=-l^{C/'«^-->i^$nT 

6 a i:0 5 4'«;^[^QlwMt;-5§Sili3 0 Oid^ffiS^^b 

[0 0 8 7] ;^i*D. Tmm^'mi l atC-OI^^T^, hJIjZE 
©§»^3 0 0<Dm-^tmmiZ. ^CD^fe^lliTj^'TFT 
3 0(C*fbTSi^S^S:tS-rii<£jitt-5/iie)tC, ia« 
e.-E-©«Hlwffil9:bTSmfi[i[Hc«^-r S t 
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[0 0 8 8] ^fc. TFT 3 oTic«. ymmm. \ 2 

a*>e.TFT3 0SrH^1«6li-rStit^OB*>, TFTT 
0(D^ffi{CUg^Sn?)C<i:fCJ;i9. TFTT 
U-fSISl OCD«®W«B#(Cfett?)^n^. ?5femttC5i 
^^nilTB^T.-f •>5^>:J^ffl(DT F T 3 0 ©iltli^^t; 

[0 0 8 9] ^Si^S a±fCtt. ffiiSaV-Xffi^ld 

[0 0 9 0] miBrBi*eiB^ig4 i±ir«> ^m.mi\. 
?Lsnfcm2)irB^«g»iK4 2A^jgj5£$nTi'>'^. 

[0 0 9 1 ] **]^J^^tC*3I.^Ttt. ±tS^ 

i&j/ii2SFBi*6aiK4 i&yc4 2{c?stb> i/^iig^Tt 

a>5'i' h*-;U8 1, 8 3SC;8 5trjbn;^T, ±j2!iL 
;t^i@*SfflgH^9 1 tm^iH^S? 2mSi Zii(r>n.% 
e*lfi^«g*gl-5fcJ6«3l>^'i7 h7f:-;U4 0 3, 
|g3@i^ffliS«g9 3 ii=T-^U^ atcDmawsM^a 

[0 0 9 2] uia. *iijgj^s8Tti, %\mwm!^A 

1{C*JLT«, *«J1 0 0 0"C®«§fSS:ff'5::2:{C<tO. 
¥*(t:S 1 a ^^4^ 3 a ^^iHfig-T^.^? 'J v U n 
aAL-fc-f :t>®fgmb^0oT=bJ;i^. te:^. S2g 

t{CJ;t), if*^3 0 0®^ffl#jfilw*D-5X hb-T.® 
i^Sl €r 0 J: 5 1 c L T J; I i o 
[0 0 9 3] ||2Hra1^»K4 2±tc:«, x-^'^ea 

3>:J'i7 h7f:-;i,8 5 TS^J^fig^nfcm 3 Bra*eiBil^4 3 

[0 0 9 4] m3SH*e»m4 3(Z)SS«. CMP (Ch 
eiical Mechanical Polishing) ^as^tr J; DTS-fbS 

g:SJc^s-r^?KrB^5 0(7)g3i6]TS^i£!)^-r^, ^ff 

U, ;iOj:3»C^3Sra*eig:l^4 3(c¥a{b5aS^JiSf 
®Jcf^;^T, X«j!raAT, TFT71^-f»«l 0, Tflfe 

j^is^ii 1 2 , m 1 mmmmA. i ]s^t;:^2 )i^i«gii:ii4 
<DBa^^TFT3 oiisaj&jxtrciticjzo, ¥Sfb5a 

[0 0 9 5] *^i6fl^tHr:feliT«, ±12^ 

1, m2Rt;m3BFBl*gi»)l4 1. 4 2RD^4 3lC*t 
b, ±KBU^ca>^i7 h>jx-;i^8 1 . 8 3&y^8 5, M 
c;t(C4 0 SlIJOAT, ±^Lfc^l~m3@«SfflBS^9 
1~9 3^^»r-rS;fe«&0)W»fffl?L8 8 0*«}^J5resn-5 



(10) 

18 

[0 0 9 6] Slc:±l2©(t&. 0 6fC*-rJ:3{r, TFT 
7W-fS«10{'H. a^«ffi9 a*i|gtte.nTi3D> 

nfclBfSJlKl 6 75^tglte.nTt^-5. iii^m@9 a«. t«i 

[0 0 9 7] *IIS6J^M{C*5liT«, KA±K!!^fcJce> 
10 tc. TFT3 OSr^fig-r^ij^^^Hl a, mm^2. U 
TFT3 0Sr«^-r-5y-h«ffiS:-&ty^«^3 a, ^ 

Tz. mm^m7 o^m^r^<pmm7 1. #s^3o o 
so^'^m^^KTs, Mfctt, ^aaw«ei»^4i, 42 

S:lK4 3i?:^t, TFTTU-f 0±tC«S{l:;^n 

fi^Z.t\Zti^o 
[0 0 9 8] ;klZ, 0 7&C;t08 4#flgLT, ±mLft 

-^w.<Dmmz'D\,^xmm-t^. ^z.\z. S7«. 01 

So 

[0 0 9 9] S7Slt;^H8 t*5liT. V-tf-aKMM± 
enfc±ieB 1 ~ll 3 (Dg^SfflBB*! 9 1 ~ 9 3 L<Df^ 

-5 (0f ^n-p^snxii-s, ) . z.(DMmm.f^m.m 

ffli2^9 9CD#filC<tD. «^I2«|7 2Rt;7 3, 

^3 a, $)^\^^t.^-^UQ am^mcfcmi. Micmi 

~m 3 M^fflie^ 9 1 ~ 9 3 ^m\^xmnrz^mn.<Dm 
^^mmmx\m\z. ^i~^3®ii§fflEii9 1-9 3 

40 <!i«^WlCtl^S^^nfcS«g«KMi^ffliE«l9 9(i, p 

mt^7i7 7->< :/v h u i7x*«AMroraT-«*lig* 

h U ^7 7,»«AMrBlTWDllSn?)J;5lc;^j:-:3Tl^ 

-5. :L(o^o\zm^\yXii< t. mm.mm.^w&mwM 

-2)<DT\ ^^^(D^cf^l^f^^ S«±lCj^fi)c$n/iTFT 
3 0«?^©ft!l©[lIiSS*^^S^«ffi«©fe^*^?,]§$'ltS 

^}iii^x^^t^^o^mm\z%^nw:^. ^^■\zmm\z 

50 [0 1 001 (7i7X'r'^vhUi7XS«OSjfi*fe) 



I 



^H2003-121875 (P2003-121875A) 



19 

(TFT3 O^r-^tf^®) . ^©^'^gP^J't::^® 4 CQB 
-B '||tC43ttS»f® mWZ rxj EPT^bfc. MIS 

«0 2(DC-C '^{rfett^SWffi (i^^^SOO. 8 0 
1, 8 0 2. -*^*m;^nTtii)Sffl^g6®SKffi) Sr^T 

[0 10 1] *-r, 09 (A) ics^-r J: 5 fc, 

IS. i: ^ 7 U * 'J 7 X ^5^lf ;^ ^ gB^fj; 
TFTTW-fSSl 0©«®fCitjg. $.^l.^ttTFT7 
W-f»ffil 0OaffllCJ^fiKLfeTlfe^^Bi©«E±#: 

«ffCVDft^tCj;»3lP$*«*fj2 0 nm~*?)2 0 0 
nm. $f^L<«^l 0 0 nm<D:l«Ui<'J a>Md^e.;a: 
^ii^mi^f^l^m^Ltzm.. 0 9 (B) {C^fiPlC. 

b, H3!lTFTgR©fl(Uc:at^®^l£i9«i:gl a (tgKB) 

fiijT(i¥«i*i^i &^±tc^*-ri). BafB©¥«#;iKcD 

7^:;i/7 7X->U3»^Sr««Lfc«, 500 
'C~7 0 0'C(DjagTlB#PBl~7 2^Pb1. $T*L<«4 

ptra~ 6 mm<Dmtmm?:mvxt^ u -> u :3 >m^mf$. b 
i^ffiMfkbfc^. i^saaiCcfcOffi^ffiYbbTTj^Uv' 

501 11C43V>T«. 0 6-e^bfc»fS0<i:«S/^=tO. 

[0 10 2] 'A\z. 0 9 (c) tc^-rj;3(c. mmit^ 

miZ^D^mi^m l a<D^B(Cj»$*^'*<]5 O nm^m 1 
5 0 nm«v-U:3>i?{t;)Kd^e.;ii)y*-h^^fc^2SrJ& 
^r-S. fe-5t,>tt. «iK^kM*iKj5 nm~*?Jl 0 0 n 
m. $TSb<ti3 0 nmJglSbfc^t. ^StCCVDS^ 
(Cj:0->Ua>^{i:^^*<Jl 0 nm~^l 0 0 nm. *f 
ib<«5 0 nmitttb, -^n^JlJcOy- hiieiBill2 
S:J^*£bT%>J:l.i, -5^- h*eiatlii2 ^.tCi^W 

[0 10 3]:;^(C, 0 9 (D) tw^-rj:3{c. y-h« 

mm^^^-r^ u -> u n >^ a t f t 7 i^-r 

S«l OiriiJiJ^fiKbfc^. 'J>^&l?ft*£«(b, j)?UvU 
ft«<&ffltiT. 09 (E) \z^t^'b\z. n^--yff 



ID 
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b. iii^TFTgB©#Jtcy-htt1SS:^0^^^3 

b (±i7ebfcmi~^3Mi^fflE^9 1~9 3('ffi^t- 
^. ) RJ>'i^^-Fv-Ml3 c (±j*bfcai^T->-h 

)i9 4tcffl^-r^. ) tbTS-r. -r^j:t)^. 

:lli~^3S«Sfflffii^9 1~9 3«. TFT 3 

ooy-h«@^-^tr^aii3 a^j^fig-r^isiiHiBt 

\Z. -r/c£t>^Mlfi^«fflbT}^fiK$n^:ii:H/c£^. 

10 [0 10 4] i>:Jc:, 0 9 (F) \Z7f<tiio\z. iii*TF 
Tl!PS:OfreB!)|Hl8l®N5^-\'^;l.TFT^©<BiJ{c«, f- 
h«S3 a$r^7,^ tbT. ^itJO. Ixi0l3/cm2 
~*«J1 0 X 1 0l3/cm2 ©H-X*T{gi8aE(D:^i|iE!|^ 
'f:t>9 7 9 ('J>-f::t» ©JT'feii^^&fTl'^. HST 
FTg|5®fiiJlC«, y-hmffi3 a»C*fbTgSS^W(C 
(SiSffi<DV-X«M«l b. RZ^ffiiSaw H U-f >tMJI« 1 

c^j^fiK-r?>o ;ic:t\ y-h«S3 awKTfC'iaab 

Tti-5;tJ6. ^»E%'f:t>9 7 9*^'iSA$n;S:*^ofcg5 

20 5{'bT-1":t>*T-^3A^*fif-:)fc(^IC«, y-hM3 
a. M^ffli2«3 bRZ^i«^T->-M«3 c ibTJ^fig 

[0 10 5] ^^\z. 010 (G) \z^t^o\z. mmi: 

FTgBT'«. ^r- hH® 3 a J;D©i|B(Dj£t^^v'X h-7 
9 5 9$r}^fiKbTi^«*O^I«#I'f:t>9 8 0 CJ 
>-<:t» Srl^O. 1 X 1 0l5/cm2 ~^1 OX 1 0 
15/cm2 h*-X*T?TSjX^. SJ»S<DV-X®« 
1 dS0:HW-1'>ffl«l e^J^fig-r^o 
30 [0 10 6] ;ine.®7Fi&g!^^AXStCf^AT, (SiSS 

<D^mm(Dfj%ji,^^nt)-r\zy- hmm 3 a <t d (scd 

hV7.i7 9 5 9 SrJ^fiKb/c^^^T'iSiSK©^ 

®« ^J^fiK b T t J; CI i tt^!j|Si-ca& 5 . 
[0 10 7] 0*^#IIS-t-5*^ ^jaiEilllHlBS© 

F^^V^^PTFTgE^J^fiKf^fcifttC, H«f2il*g|5Ri; 
40 N5^^^;i^TFTgB^U'v';^ hT'SgftSbT, ^r'-h 

llffiSrVX^tbT. *?J0. 1 X 1 Ol5/cm2 ~;KJ1 
0X10l5/cm2 ® K-X«T3j^n>-f:^>!|:fT-&Ji 

ntmmz, y-h«®Sr"7Xi7i:bT. **)0. 1X1 
Ol3/cm2 ~Ss«jl OX 1 0l3/cm2 ©H-X»T<g 

>jl{CiSfiSM«SrJgfi£bfc^. 'b-'-hmS.tOcDili® 

50 Sr*>lO. 1 X 1 Ol5/cm2 ~*«jl 0 X 1 0l5/cm2 
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[0 10 8]^{C. 010 (H) \Z7n-r^o\z. y-h 

®#J(:, mXU. TEOS (5^ h ^ • x^;u • :^;l/V • 
vU-i^-h) ;^fX. TEB (7=- h ^ • X^;U • i}^— h 1/ 
-h) ;^/7.> TMOP {.y-V^ ■ • ^^iy - -y^ 

•3, NSG {yy'y')'r-V13'y7.) > PSG 
'J^— h^f^T.) , BSG (#P>vUy-h;^f^ 
7.) . BPSG (3^*D>'J >->'jy- h:tf^X) #(D-> 
U ^r- h 7X11, mtl^ U n ^ll-^ilYkv 'J 3 >1^*^ 
5.;i§miHPB^«e«tlS4 1 ^j^fi£-r2>o «ai 
0 0 nm~*51 5 0 0 nmSSt-T-S, 

[0 10 9] ^(1, El 0 (I) \z^'r^o\z. 

-f :t > k'- A X -7 5" > ^yil© K ^ X ^ > J: O . 
TFT 3 0 (DiSSS H W'f 1 e{c^-r§J;5;^j;rj 
^i'i? hJ}^-;^8 3«rM7Lb;t«, 1 ^F5itei8tll4 
l±.\Z. Pt«®^JSM*, 7./V>^U 1 
0 0~5 0 0 nmegCD^ff{Cj^fiJ;-r^, -^-LT, 

hu vi^^:7w'Si/x-;/5^>i'tc<j;D, m-&n^-y^ 

fcj;<, -mzT-FT^'-vtim.m^T^^t^<o\zm^^ 
\z. mms 0 nmSKTo::: <mi^^mmmttj.^^o ^zm 

fiKt^iWfiJT*^. ttV^T. il«^*:^7 5±t, Al 
^«^M^<£r, X/1->5"J>i^lCj;0, *5 10 0-5 0 

y^ikxf:Ly^>if\z^y). m^n^-yt:^-z>nw^ 

m.<D^mm7 ukumm^mi bt\zi:-ox. mm^m 
7 0d>'^fiK-rs. tii&. ^(Dt^. mmmnfkSimmR 
u^^m\z^i^^xit. ±m<D^mm7 ijkz^nmf^3 o 

0^^. y^hW^yy^jSi.z/x.y^>^\z^-DT. m 
^<DAi$'->^^r^^y\zn^-->if^rL^mz, 

[0 110] :kiz, 010 (J) \z^-t^^\z. f$im 
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mmm^4 i±RU±m<D^mm3 o o±\z. m^h, 
TEos'^7.m=^m\^^rz-^&xitms.cvDmz^D. 

NSG. PSG, BSG, BPSG^O->U^r-h:<J^ 
7. H. S^b U n > H^^^b V U n >^l| S m 2 

HHffiiii)«4 2^jgfig-r^o m^mf}5 0 

0~ 1 5 0 0 nrngSt-r-S. ^tt^T, 7:th'jy^5 

7wft«*fflViT, mmTFTmo)mx\tf^imf^mm 

(D{|iJT«miR0^^2HFBlS6ig:^4 IRXfA 2<Dot>. 
10 iffi^T->-hK3 c \znit-r^^»i,zzi>:$'i7 hJis-;U 

8 i&y^s 9 ^^-n^nj^fig-rs. m^^r, m2mm^ 

i»K4 2cDS®{iijtc, y-xm^s^fig-rsfcie), ^sja 

'yA^<D^m.m<Dmz. ^svu-y-'f kp^^s^^ik 

T-«, x-^'^e acO-aJtLTV-xmS^J^fiKt- 
Lftmnsim? 2Rn7 3\z^m-r:s>, ) ^m^v, m 

20 ^^(DffliJT«)S^ 6 c (±jz!!L:^ciST8 0 0, 8 0 1, 

8 0 2- • • ) SrJgfiiS-r^, 

[0 111] Zn^mi 0 (J) OXSSrfiJffll^T, 0 
4Sr#fi8LTittMLfc^lSlK|g3(7)@«SffllB*S9 1, 

9 3t. fi^SB«l7 2, 7 3S:UC7'-^i^6 atOffi^ 

[0 112] ^{C, 010 (K) IZ^-r^yiZ. V-X 

TEOS:tfX^$:ffllifc1^ffi3Z.«MlICVD^{'J; 
D, NSG, PSG, BSG, BPSG^OvU^— h 

500~1500 nmSSt-r?), U^^X. H^TFT 
>yffi^2:ffl l^T, m 3 )irBlil6igtll4 3 RXSf^ 2 mrum 

mm4 2(D^-^. Hfif24'i^B7 itcji-r^<i;3/i=i>^ 
(Dmxit. ®^fflE^3b (.±mv^mi-^f^3<D^m 

ffle*l9 1-9 3tCffl^-r5. ) 0±JC«»fffl?L8 8 0 
40 ?L8 8 0«, 010 (K) ^^•5a:t)/6iSJ;-5tC, 

17 1, mmi^m? 5:sLrsnm.i$i3 0 0(D^pri<iih3 
mi>^^fs.^mm^m7 o'^m3m?^mm^4 3mm^ 

^nrcmizmis.-^nxi^^^z.tt^ibL'X, ^<Dma^^ 
A^ibmi&mmi^3hizm^^x-(Dmm cr/it.^, mm 

[0 113] 'A\Z. 01 1 (L) tC^-TctPfC, 
Fp^*6^I14 3CD«Bffl(r, J?^/5^i^4 0 nm~^2 0 0 

nm<Dnom^y.Ay^i&mxms^vrcmi. y^thu 
'Jifyy>(W^^m^^xiTom:^n9~-yifv. ■ 

50 ^TFTgBTttii^mffi9 aSrJKfiK-rS. c:OB3g«ffi 
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7 ljit)^a>^i7 h;f:-;i.8 3 $::/^LT, TFT3 0© 
H««ffi9atbT«, I TOK{C^e)-r, SnOx 

Hffl (c B A •& t) « T ab -& . 

[0114] 011 (M) \Z7p.-tii 5 fc, ^31 

rBi^»^4 3©g®flijick>'x h 9 0 1 ^^*-r^. d 

©U-v^T. h 9 0 1 m7.\-m 1 1 (M) (D#«m*f® 

[0 115] ^bT*^JSJ^^T-tt«flC, SI 1 (M) 
\Z.m^-ZiFrt ^»rffl?L8 8 0(cMl6]-rsfeglC 

43l/iT-ro7tgjl$^*L. K^»fffl?L8 8 Olr^fl^L 

jl^?::S-r^U^^;V9 5 OSrfflV^T, WEP-vXhS 

■S>. ^l|rffl?L8 8 0*^?fffiT^fiCS(C*3tt-5«7t»«;'^ 
ir < , ^t\.im^\^f$.^^n%mii.>h-^ < J: tr bx 

[0 116] *||*S0^(C*3V^T«, ±fBbfcj;-5/j:S 
;^j:^7t^jg^SrW-r-5^5^^;U9 5 0 SrH^-r-Sfcfe, 
<k»5*^*Wlc«{»IA«, Ell (M) (i^-rJ;'5Jr, K 

l/5^i7;i.9 5 0(D-g|5(C:fel.iTt^^9 5 0 a^J^figUT 

ti^. ::®»K9 5 0 & \-x.mx\t±Mmnnm^ acD 

<t;>"J=i» *Si,>tt^^i7;i/9 5 0 tH«f**«iS 

fc. ^W/S^tt. «^Jx.«l 0 0 nmggi:-r-&i«tti. 
^(D^otiMm^ 5 0 a<D#flEtCJ;f3, ig»ffi9 5 0 a 
1i'^W^^t\.Tz.%mZ'0\^^-(:\%. ^iSPlg9 5 0 a*«JgfigS 

9 5 0®**^i:a^**^*|Wl-i:;S:*»M9 5 0 a Srfijffl 
iSI^9 5 0 aRC;U5^i7;P9 5 0 

[0 1 17] -:)^, i^%mwmz.^^-^^v^^}V^ 5 0 

Ell (M) tC^-rJ:'5tC, U^i'il/g 5 0»C:feli 



(13) 

=ko«fi£$nfcjg7t^9 5 0 \itm^ztvz\,^^, rti 

t>*>. **Ji£J^ffi{I*t^T«, l^^i7;i'9 5 0±©Rlf« 
(Dmt\Zii\^^X. 5 0 atm^md 5 0 bi:*^^ 

[0 118] dCOJcpTiCltA^e*, ^JA«. ^>?7>h9 
0 1 H*5liT^^tt*ii£:^ST/itiSBffitr^l.iT«, ±15 

cD»m9 5 0 aRzsm^ms 5 0 h<Dmmmm^t^t 
tt%\z. mil (M) co::&:&tc^-r<t-5tc. a^6c 

10 <!:UTSm$-&-2)'<#rjlPgB5i-4 3 a (02#fig) 
^-r^fttb. VJT. h 9 0 1 trM-rs^>Mtt*^iff>Sti^ 

^gEfilcfct^TH. »ii9 5 0 a<D:^iim^^n. m% 

[0 119] :i(Dj;^;^j;^*rg<CSDAT> »|g9 5 

[0 120] ^*3, J:0*<*W;a:m7t*frtbTtt, «)| 

Atf. S^^teMSr^er^T^fCOliT, ^1^*3 6 5 nm 

»^9 5 0 a*tj|^jES$nTt.i:^l.iSB^i-Ttt^Sja$ 
<lr*<J10 0%> »M9 5 0 aW^^z&^J^fiK^nTliSgB^i- 
TiiTtjijM^^miaS 0 %~8 5 %est-r^t j;t^o 

30 :^:Sii!«)2 2 0 0 J/m2 t-rn«. ^^9 5 0 a*tjg^ 

^nTii;^cCi'^a5fi:itTT-«x:^;mr^**«)2 2 0 0 J/m 
2ICJ:-5»7t*^'. »^9 5 0 a(D^-hmfSL-^nxl^^^ 

^myv^tm i e o o j ym2\zj:^mm^. ^en^en 
[0 12 1] z.(D^oiz. :^^mmmxit. ±mvrzm 

flS;<h^c^U^i';l'9 5 O^fiJfflLT, l^vXh9 0 1© 

tut)t>mmmmm3 b±<7)u>?x h9 o i jcMurfe 

+^tim^^n ozt *s pjtg t ^ 1 1 > m 3 sfsi 
40 mmm4 3±\z^&-r^V":^7, h 9 o i »c>c!fLT«, ii 

*(SM-r5::t*«pItg<i:;^*, ^©i^m.Ei 1 (n) 

\Z7n-t^o\Z. ^»fffl7L8 8 OWJggBfCtilt^U'vT. h 
9 0 l«v -?-<DS^StX^*-6^tttS^±lCfT*Dn^<i:i: 

hiz, m3mmmmm4 3±\z^\,^x\tui^7.h9 0 1 
tm^-r^mmtmmizmm-^n^, m^x. u^^jv 
9 5 o»c*5iiT»^9 5 0 a<D^^m&-r^mm^i^D 

43 aMfSnz^^u'f^jvB 0 KDMmifmh. ;in* 

50 ?S*imJSf SCtj&^T?**. 
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[0 12 2] tm. ±fe{c:fotiT, ^m%nwMumz 
aa^ui^x h 9 0 1 i,zn-r^m^. -rrit^-^^mmn 

fe. 01 1 (N) »m) . 

li. 'yjiy h3iy^y^\zj;:^<DtmMtii:^m(D—-Dr' lo 

[0 1 2 3] K_hCDj;57'd:XSS:Sfc?>> U>^7« h 9 0 
1 Sr:fMxTX-75^>^^ff t^. El 1 1 (O) tC^-Ti^ 
(C, !^^^(C43l^T«^ 6 c 4MPgB:«'4 3 a;5i^Sm 

[0 12 4] j:oa:5icS3gxg»«*ix@-eM^ffliB 
[0 12 5] :i<DJ^r)izvxT^y'^-:f-7hUi^x&m 

^lC*3tiT«, ±^®^l~||3e«SffliB^9 1~9 3 

9 1 ~ 9 3 ©J^figOl^ (-r/it)-^., ^*^3a©J^fie© 
1^) , cn<>:I^II$fcS«gB^1Si^ffliei^9 9^J^fi£-r so 

[0 12 6] ^oi«Siara@i^fflSB^9 9©#fttcfc 

[0 12 7] &.±MmLrz^^iz. ^^mmmmiz^n 

fdniK 1 0 1 RzSM^mmsbm^ i o a \zi^m^i\^m 
2ms7 3<r>%^\zm\^x. w.i-^^zm&m 

E^9 1-9 3*^*i^ftLfc^^ffiT, T!77-^-f-^h'}^ 
7.mmM^\z%^%E(DiLUWni::>n^z.t\zti.:bi)^ 

fe> d^A^^«?t^^^l~ll3M*SfflE^9 1-9 3^ 

fmmt^7t^U3 a, &ms\z^-^mm 

HISS 1 0 1 St^x-^'i^SKSftHBS 1 0 4 tcS^^WtrSgtl 



-Y y^VhU^xatgAM±(CJ^fi)c^n^TFT3 0»-€- 

[0 12 8] ti)iD\i^ifmMMm\zii\,^x\-x. ±te^i 
~m3Si^fflE«g9 1-9 z^^mr^fzibw^-^ntz 

W»rffl7L8 8 0tC*H6]-r-5{a«(C*3l^T-(D7tSii*^ 

mmmmns s o\zn\P\vfs.\'^^m.\zi5\,\xifym 

9 5 0<&ffllsTUv7> h 9 0 1 (D^Tt^HSg-r^ C t 
T% lt«S««JggS®:;'c#li^Wtffl?L8 8 OOJggBtr^:*^ 
njt V'JT. h 9 0 1 Sr^*Wt::^lfe • i^*-r^ z. t*^ Bl 

H 3 gPBm»l^4 3 _hCDl/->'7> h tC 

5^i';i/9 5 0&fflii/tS^**J6-rs;it{cJ:0, mi 

~m 3 MiSfflSB^ 9 1 ~ 9 3 (D^wnt. zn^mmizm 
m-t^ztib^x^. W:\zmmf£mt^m^^m<^z>/3iZ 

[0 12 9] ^Tz. *^SSJg^lCt5tiTtt. TFT3 0 
0, 8 0 1, 8 0 2-<DJgfiS;lg^fC43l.iT, ^l~^ 

3 mf&msif^ 9 1 ~ 9 3 (DM^. Rxs^mmns so© 
m^. nn\zm^8 s o ^mmi.tz^m.mmmm9 1 ~ 

9 3©^»r(C«^Ifi^, IWIBttCllJg-r-S^li:*^?., ^ 
CDt§«4i-, ht:S'j2gJf ^Ci:*SpI«gTa&^. 

[0130] («m7t^SBRZ/mft7t^SS«$Sjt* 

[0 13 1] ^-r, «^7t#g«®«Jt(Ct3liT, 01 
2SU^'01 3*#Hp.bTUiBJ-r5o 7^E*5, 01 2«, T 
F T 7 k-f »ffi^£^©±{cj^fiK$ n;t^«fiKSsl t i ^) 
lrMlB]X« 2 0 ©<W*> e ^«*-;fe¥ffl0T* D , 0 1 3 «0 

1 2CDH-H ' mmmx$)^, 
[0 13 2] 01 2SUC01 3{c*i.iT, ifmMmm\z 
^^m.%%^m.mx\t. TFTTiz-rasi 0 i*i-[p]S 
«2 0 i*^*fip]gB«snTtiSt<tt){i, z:ne.©s« 
I oT^\z\t.mmm^ otmx^n. a^-d. ms 
^1 o&r/2 oiiH»a^®«i 0 ao^msnz^m-r^ 
'y-jimmzmn^tifti^-jm 5 2\zjzK>mmzmm 
snxt^s. ^*3, ->-;w5 2«. MS«?&fi!iO^*D 

[0 13 3] Z.<Di^-)l'$i5 2'p\Zit, ^mMW 
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[0 13 4] Sf.tC, TFTTk-fX^l OCD±lC«, 
2 0|*I#JtC>l£ff bT, 0 

[0 13 5] =y-Mt% 2(D^m(0^'mz.\t.. 0 1 ^# 

^ 6 a ^Kft-r^x-^^^tbiHiss 1 0 1 ms^n>m% 

SMSS^l 0 2*tTFT7U-fS«l OW-ffltritioT 
tSt-t^.nTfeO, ««il|3 a{c:^«ffi^€:m«03'-f 5 

—mzMi. ia^s*««i 0 a©M<a'jt'^tte.n;t^4 

^^SjlH]g& 10 4 rBl^o;^t <Yc«)CDtt^cDE^ 10 5*^* 

< i:%>-ffimiC*5<.iT«. TFTTW-fSSl 0 i^flfi] 
»ffi2 0 t0^1Tfl^e9tr«)iS:i:«;t«>©«ffl** 1 0 

[0 13 6] SI 3tt3tiT, TFTTP'I'XS 

10±lCtt. HSiX'f >y5^>yfflOTFT^^*^. X 

[fi]«@2i©aA\ m.^Lm^'^\zwMtim^^n-z\,^ 
[oi3 7];^t*5, TFT7U"rs«i o±{c«, 

e,(Dx-^^K»ilHlS&l 0 1. ^S«llg«j[iISS 1 0 4^ 

[0 13 8] ^KD^oum^yt^mmit. m^ami^ 

CD 7 u -5^ r - h (C^-r J; 5 ;a:Xg SrSTMiir -5) C t 

[0 13 9] ^-r. 0 9 7issi 1 ^^mLxmmvtz 

S 1 1) , ;^c:fe, ±KE®giit:^S(C*3l.>T«Mn^Cdi-3 



(15) 

2S 

[0 14 0] fa*. ±t2©7^5^^:/Vh"Ji7;^a«A 

-;/7's5 2) . fife. rn^(Dii7tK«, mm\ix$>i> 

-jjO-^T i ^y^hu>f7.h\z^WLVtzmm-:ryy^ 

^mm*^'E>m^vx^ji\^^o torn:, ^fr^asro^B 

5 o~2 0 0 nm<Dm-^\zmn-t^z:nzj::io.-M\^n 

®^m^-r^ (Xx<y7'S5 3) . S^ir. jisH6j«ffi© 

(.T.y'yZfS 5 4). 
20 [0 1 4 1 ] •7lf-S«MM±tcm^©7 

»<D5c*rS]S«*^, ^-n^'nj^fiK^ti/te., cine* 

*->-;U«Sr^LTft!;0^*3-B--5 (X^y:?^S 8 1) , 
^liT. ^ne>7i7X'("/VhU;:7XSKAMRr/?*[S] 

-mmf}mD-^t>^nrz^mx\ ;ine>$«»r«i(r}9o 

T^i-BSL (T.T^-yT'S 8 3) . S^^^g^ro^fiK^r^ 

30 ^. 

[0 14 2] CCD^mXWZ^^X. ±fB»«g 

M»ffiSSra®*SfflSEi^9 9tcJ;oT»5»$n5*5 

[0 143] *:^Bj«. ±]&Lrznmwmizm^ri^h 

[@S(DliW<!:i%^] 

[01] *^HJw^S6J^^tcfl^^7i7xi"/vh"Ji7 

7.&i&(D±wm0i^m^miz^^r-:ray ^mx$>^, 
[0 2] sitc^-rsg^. Ki«^t'**j«;-rsj;-5m 

tzTjk-rmti^mmmtom^mtit^m^m^rctbmmmm 
50 [0 3] 01 iz^-rmm^mm^ommfs.m^^^'r 



182003-121875 (P2003-121875A) 



(16) 

29 

[04] mnz^Tmn^f^tmimfs^m^mt0^ 

[0 5] T^-^iii, ^mm. mmmmmm^^nft 
T F T 7 k-f mm<^nmmr^mfs.(Dmmm(DW-mmx' 

[06] 05OA-A ' »tSET»« = 

[0 7] mnz^r7^^-^-:f-^hv^7.mm^-7^ 

[0 8] 01 |C^-rvif-aiStC*3tt-5®*^AS:S£;>C lo 

[0 9] 01C^1-7i7x^'-^VhUi7 7.Sffi<Digjg 

[010] 0UC^t-7^5^^-7*VhiJi'7.affiOM 
3g*ffi**TXSISrji)0 (^0)2) TSS. 

[011] 01 izm'TT^'T^ y'-^ h 'J ^7.a«osa 

[012] TFT7U-(&W.^^<D±izm^^nrz^ 

m^mm tt% izti\^m^<omf}^ ^ ^tc^mm-r^ib 

[013] 01 2CDH-H ' WB0T*?). 20 

[014] m%%^mm<jym^ijm^. 't<DiLmm\z 

fc^ o T^T 7 P — ^ -\' - h Tab ^ , 

[^^oiJiig] 

3 a-^S«| 

[01] [0 2] 




6 a-T^-iS'^ 

1 O-TFTJI^-f 

2 0-*HnlS« 

3 0- TFT 

4 1 > 4 2. 4 3 -mmtmm 

7 2.7 3-<t-^gE^ 

81. 8 2, 8 3, 8 5, 8 9, A Q 3 -uy^ i7 
-)V 

9 1, 9 2, 9 3, 3 b-mi~^3jS*§ffliEII 

9 9 ■■■mm.^mw\m.^m^WL 

1 0 l-x-^'^KIijlHlSS 
1 0 2 -^^VBBlHlSSS^iffi^ 
1 0 4-«3EilSIKI6liISS 
sop, 801, 802 —^=f- 

8 8 0--K»fffl?L 

9 0 l-Uv^T. h 
9 bO-V9-if)V 
9 5 0 a-"^^ 
9 5 0 b-«3^li 
AM-7 5^^ y V h U 
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(51) Int. CI. 7 
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GO 9 F 


9/00 


3 3 8 
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5 F 1 1 0 
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3 3 8 
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rAOU 
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11 A n 1 
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